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LETTER  OF  TRANSMITTAL. 


U.  S.  Department  of  Agriculture, 

Biological  Survey, 
Washington,  D.  (7.,  July  16, 1908. 
Sir:  I  have  the  honor  to  transmit  for  publication  as  North  Ameri- 
can Fauna  No.  28  a  revision  of  the  mice  of  the  American  genus 
Peromyscvs,  by  Wilfred  H.  Osgood.  The  work  consists  of  a  system- 
atic study  of  all  the  members  of  the  genus,  and  includes  keys  for  the 
identification  of  the  various  forms,  together  with  the  necessary  illus- 
trations, and  maps  showing  the  geographic  distribution  of  the  species. 
The  mice  of  this  group  occur  in  great  abundance  throughout  the 
United  States,  particularly  in  the  Western  States,  but  up  to  the  present 
lime  the  interrelations  and  ranges  of  the  various  forms  have  not  been 
worked  out.  Lack  of  this  knowledge  has  been  a  source  of  embarrass- 
ment to  workers  in  many  parts  of  the  country,  particularly  to  the 
Biological  Survey  in  its  investigations  of  the  geographic  distri- 
bution and  economic  relations  of  American  mammals.  It  is  impor- 
tant, therefore,  that  a  revision  of  the  group  be  made  available  for 
general  use. 

Respectfully,  C.  Hart  Merriam, 

Chief,  Biological  Survey, 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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A  REVISION  OF  THE  MICE  OF  THE  AMERICAN  GENUS 

PEROMYSCUS. 


By  Wilfred  H.  Osgood. 


INTRODUCTION. 

The  American  rodent  genus  Peromyscus^  including  the  so-called 
wood  mice,  deer  mice,  vesper  mice,  or  white- footed  mice,  has  needed 
revision  for  many  years.  One  or  more  of  its  numerous  species  and 
subspecies  inhabit  almost  every  part  of  North  America;  moreover, 
these  mice,  wherever  found,  are  among  the  most  abundant  of  small 
mammals.  The  group,  therefore,  is  of  such  importance  that  it  must 
be  dealt  with  in  every  work  on  North  American  manmials,  whether 
pertaining  to  classification,  geographic  distribution,  or  economic 
relations. 

Although  the  amount  of  material  examined  for  the  present  work 
is  very  large  and  the  opportunities  for  study  have  been  exceptional, 
not  all  the  conclusions  can  be  claimed  to  be  final.  However,  the 
material  in  most  cases  has  amply  sufficed  to  demonstrate  purely 
zoological  problems ;  the  chief  difficulty  has  been  to  bring  within  the 
sharply  defined  limits  of  nomenclature  and  classification  natural  ob- 
jects which  are  not  sharply  limited.  In  the  study  of  such  a  large  and 
widely  ranging  genus  nearly  all  the  moot  points  of  modem  systematic 
zoology  are  encountered.  Most  of  these  have  been  treated  conserva- 
tively. Misidentifications,  even  of  decidedly  distinct  species,  hitherto 
have  been  the  rule  rather  than  the  exception.  Therefore,  very  fine 
discrimination  at  this  time  would  not  conduce  to  a  general  imder- 
f^nding  of  the  group,  but  would  tend  rather  to  confusion.  The  re- 
viser's own  idea  of  the  term  "  conservative "  is  of  course  subject  to 
the  interpretation  of  other  workers.  Describers  of  slight  local  or 
intermediate  forms,  who  find  many  of  their  names  in  synonymy,  will 
doubtless  consider  the  treatment  too  conservative,  while  others,  noting 
the  long  array  of  subspecies  admitted,  may  think  it  too  radical. 
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Important  but  not  strictly  taxonomic  problems  have  appeared  in 
almost  every  group;  but  most  of  these,  however  interesting,  have  been 
regarded  as  beyond  the  scope  of  the  work.  They  relate  especially  to 
details  of  distribution,  variation,  evolution,  and  various  questions 
which  can  best  be  treated  by  special  workers  with  ample  time,  special 
data,  and  limited  general  obligations.  Students  of  local  faunas  will 
find  in  these  problems  opportunities  for  extremely  interesting  and 
valuable  work 

MATERIAL. 

In  1891,  Dr.  J.  A.  Allen,  after  discussing  certain  species  of  Pero- 
myscus^  made  the  following  statement :  ** 

But  the  time  has  not  yet  come  for  a  satisfactory  revision  of  the  group,  to 
attempt  which  at  least  20,000  S|)eclmen8  are  requisite,  coUected  so  as  to 
fully  represent  the  seasonal  phases  of  i)elage  obtaining  at  hundreds  of  more 
or  less  widely  separated  localities. 

These  conditions  are  now  realized  to  the  fullest  degree,  for  the 
number  of  specimens  examined  in  the  present  revision  exceeds  27,000. 
The  majority  of  these  are  contained  in  the  extensive  collection  of 
the  Biological  Survey,  which,  under  the  direction  of  Dr.  C.  Hart 
Merriam,  has  been  built  up  with  special  reference  to  the  various  life 
areas  of  North  America,  and  without  which  no  satisfactory  study 
of  this  group  would  now  be  possible.^  In  addition,  all  the  material 
in  the  more  important  public  and  private  collections  of  America 
has  been  examined,  and  also  important  specimens  belonging  to  Euro- 
pean institutions,  especially  the  British  Museum.  This  material 
includes  all  the  types,  both  of  valid  forms  and  of  synonyms,  known 
to  b^  in  existence.  In  almost  all  cases  in  which  no  types  exist,  good 
series  of  topotypes,  or  specimens  from  near,  the  type  localities,,  have 
l)een  available.  The  American  collections  which  have  been  thoroughly 
examined  are  distributed  as  follows:  Biological  Survey  (including 
the  collection  of  C.  Hart  Merriam,  on  deposit) ;  U.  S.  National 
Museum;  American  Museum  of  Natural  History,  New  York;  Field 
Museum  of  Natural  History,  Chicago;  Museum  of  Comparative 
Zoology,  Cambridge  (now  including  the  collection  of  E.  A.  and  O. 
Bangs) ;  and  the  Academy  of  Natural  Sciences,  Philadelphia  (now 
including  the  collection  of  S.  N.  Khoads).  The  individuals  having 
charge  of  these  collections  have  generously  allowed  the  unrestricted 
use  of  their  material.  Special  acknowledgments  are  due  Dr.  J.  A. 
Allen,  of  New  York :  Mr.  Outram  Bangs,  of  Boston ;  Dr.  F.  W.  True, 
Mr.  Gerrit  S.  Miller,  jr.,  and  Dr.  M.  W.  Lyon,  jr.,  of  Washington; 
Mr.  Witmer  Stone,  of  Philadelphia :  and  Drs.  D.  (J.  Elliot  and  8.  p]. 

«Bull.  Am.  Mus.  Nat.  Hist,  III,  p.  307,  1891. 

^Unless  otherwise  stated,  .speeinieiis  mentione<l  l>y  iminber  in  the  body  of 
this  report  are  iu  the  Biological  Survey  Collection. 
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Meek,  of  Chicago.  It  is  also  proper  to  acknowledge  the  assistance  of 
various  members  of  the  staff  of  the  Biological  Survey  who  have  aided 
greatly  by  their  knowledge  of  local  conditions,  especially  Vernon 
Bailey,  E.  W.  Nelson,  E.  A.  Goldman,  and  E.  A.  Preble.  Occasional 
specimens  from  small  institutions  or  private  collectors  in  various 
parts  of  the  country  have  been  examined,  and  mention  of  these  has 
been  made  in  the  systematic  part  of  the  work. 

HISTORY  AND  NOMENCLATURE. 

Early  authors,  noticing  only  its  superficial  resemblance  to  the 
European  wood  mouse  (Mus  syhmticus)^  placed  the  deer  mouse  of 
Eastern  North  America  in  the  genus  Mu8^  and  for  some  years  nearly 
all  American  murines  were  included  in  that  genus.  In  1839,  Water- 
house  ^  drew  attention  to  the  dental  characters  that  distinguish  Amer- 
ican cricetines  from  the  genus  Mus^  and,  chiefly  on  the  basis  of  studies 
of  South  American  forms,  proposed  the  name  Hesperormjs  to  include 
all  American  rodents  having  a  biserial  arrangement  of  the  molar 
tubercles.  This  name,  although  proposed  in  an  irregular  way  (being 
antedated  by  its  own  subgenera),  immediately  became  current  and 
besides  being  used  for  various  South  American  rodents,  was  pressed 
into  service  for  the  North  American  cricetines.  It  then  comprised  a 
large  number  of  subgenera,  most  of  which  are  now  recognized  as 
genera,  as  Oryzomys^  Onychomys^  Eligmodontia^  Oxmycterus^  Phyl- 
/otisj  and  others,  and  was  used  as  late  as  1891,  when  Allen  ^  argued 
that,  since  it  could  not  be  restricted  to  any  particular  type,  its  use 
should  be  discontinued.  Meanwhile  some  authors  (as  Audubon  and 
Bachman  1851-1854)  failed  to  recognize  the  distinctions  of  Water- 
house,  and  continued  to  use  the  generic  name  Mus.  Previous  to 
Allen,  however,  Jordan^  had  displaced  Hesperomys  and  adopted 
Calomys^  apparently  assuming  (not  unreasonably)  that  Mus  himar- 
ulatus,  which  formed  the  chief  basis  of  Waterhouse's  characteriza- 
tion of  Hesperomys^  was  its  type,  and  that  this  species  being  also  the 
type  of  the  earlier  Calomys^  would  make  the  two  names  absolutely 
identical  in  application,  thus  forcing  the  use  of  Calomys  because 
of  its  priority.  This  action  of  Jordan  was  quite  in  conformity 
with  a  statement  of  the  case  made  by  Coues  in  1877.*  But  Coues, 
although  his  own  statement  showed  Hesperomys  invalid,  still  re- 
tained it,  apparently  on  the  ground  that  it  was  "  firmly  established, 
and  as  the  prior  name  Calomys  is  by  the  same  author."  However, 
he  confined  its  use  "  in  its  strictest  subgeneric  sense  "  to  South  Ameri- 

.     «  Zool.  Voy.  Beagle,  p.  75.  1839. 

*Bnll  Am.  Mus.  Nat.  Hist.,  TIL  pp.  201-294,  June,  1«91. 
''Manual  of  Vertebrates.  Tith  ed..  p.  321,  188.S. 
*  Monogr.  N.  Am.  RcMieut.,  pp.  43-44,  1877. 
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can  forms,  and  for  the  reception  of  the  North  American  forms 
adopted  the  subgeneric  name  Vesperiwus  previously  proposed  by 
him  with  the  Mtis  leucopus  of  authors  as  type.  When,  therefore,  in 
1891,  Allen  discarded  Uesperomys  entirely,  he  adopted  Coues's  Ves- 
perimus  for  the  northern  group  of  cricetines.  The  currency  of  Ves- 
perimus  was  brief,  for  in  1892,  Merriam  *»  showed  it  to  be  antedated 
by  Sitomys  Fitzinger,  18G7.  This  was  thereupon  adopted  and  used 
until  1894,  when  Thomas'*  discovered  a  still  earlier  claimant,  Pero- 
myscus  Gloger,  1841.  This  name  has  remained  unchallenged  for 
nearly  fifteen  years,  and  it  is  to  be  hoped  will  never  be  supplanted. 

In  the  first  pretentious  work  on  the  mammals  of  North  America, 
that  of  Audubon  and  Bachman  (1851-1854),  only  3  species  of  those 
now  recognized  as  belonging  to  Peromyscus  were  included,  namely, 
aureolus^  leucopus^  and  michiganeiisis  {=bairdi).  Previous  to  1854, 
however,  several  forms  unrecognized  by  Audubon  and  Bachman  had 
been  described.  These  were  noveboracensia  (1829),  nuttalli  (1832), 
manieidatus  (1845),  calif omimis  (1848),  gossypinus  (1853),  sonori- 
ensis  (1853),  and  texanus  (1853).  In  1857  Baird's  Mammals  of 
North  America  appeared  ^  and  added  greatly  to  the  knowledge  of  the 
group.  With  an  acuteness  which  is  the  more  noteworthy  when 
the  scanty  and  imperfect  nature  of  his  material  is  considered,  Baird 
sensed  the  distinctness  of  a  number  of  forms  not  previously 
thought  worthy,  and  also  gave  names  to  several  new  ones.  More- 
over, he  reviewed  the  related  South  American  forms  and  presented 
the  relationships  of  the  species  and  minor  groups  then  known  much 
more  satisfactorily  than  any 'previous  writer.  Thirteen  forms  were 
recognized  by  Baird  under  the  following  names:  I-encopvs^  texanus^ 
go88ypinu8^  gamhelii^  austerus^  nuttalli^  cognatus^  hoylii^  myoides^ 
sonoriensis^  michiganensis^  calif OT^iicus^  and  eremicus.  Twelve  of 
these  are  still  recognized,  cognatxis  being  the  only  one  that  did  nc^ 
represent  at  least  a  valid  subspecific  form.  Under  Ilesperomys^ 
Baird  also  placed  Onychomys  leucogaster  and  Oryzomys  palustri% 
with  the  rank  of  separate  subgenera.  After  Baird,  followed  a  period 
of  comparative  inactivity  in  which  very  few  new  forms  were  de- 
scribed, and  the  concept  of  the  group  remained  nearly  unchanged. 
Then  came  the  mistaken  ultraconservatism  of  Coues,  who,  in  1877,** 
'  lumped '  several  of  Baird's  forms  and  also  synonymized  the  major- 
ity of  all  names  previously  proposed  for  species  of  Peromyscus,  Thus 
under  Hesperomys  levropvs  were  placed  no  fewer  than  13  names, 
none  of  which  are  now  referred  to  the  synonymy  of  that  species.  In 
addition  to  Hesperomys  hnwopus^  however,  Coues  recognized  the 


«  Proc.  Biol.  Soc.  Wash.,  VII,  p.  27,  footnote,  April,  1892. 

^  Ann.  &  Mag.  Nat.  Hist.,  Ix)nd.,  ser.  6,  XIV,  p.  3(>4,  footuoto,  N(»vtMiil»er.  1S!>4. 

''  Pac.  R.  R.  Rei)ort8,  VII,  pp.  1-757,  1857. 

^  Monogr.  N.  Am.  Rodentia,  pp.  4.1-105.  1877. 
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following:  Hesperomya  leucopus  gossyphviis^  H.  I,  aonoriensis^  H.  Z. 
eremietw^  H,  aureolun^  H,  michiganenais  ( =  bairdi) ,  II,  calif omierut^ 
n.  aztecus^  and  U.  melcmophrys.  Like  Baird,  he  included  Ony- 
chanhys  and  Oryzomys  under  Hesperomys  as  subgenera.  The  con- 
clusions of  Coues  were  not  seriously  challenged  for  several  years,  but 
after  1885  collections  began  to  increase,  and  from  that  time  until  the 
present  many  descriptions  of  new  or  supposed  new  forms  have  been 
published,  and  conceptions  of  the  number  and  relationships  of  the 
species  within  the  genus  have  rapidly  changed.  Various  groups 
which  had  long  been  included  as  subgenera  were  eliminated  and 
given  independent  rank,  as  Onychomya^  Oryzomys^  Tylomys^ 
Rhipidomya^  and  various  South  American  groups,  until  with  the 
removal  of  Thom<isomys  in  1898  the  genus  Perowyscus  became 
restricted  to  forms  confined  to  North  and  Central  America.  How- 
ever, scarcely  any  of  this  recent  work  on  the  genus  was  of  a  revi- 
sidnary  nature,  or  if  so  it  was  confined  to  the  limits  of  some  small 
section.  Certain  papers  of  special  importance,  however,  are  worthy 
of  mention.  In  1890  Mearns  published  a  brief  but  important 
synopsis  of  a  number  of  the  short-tailed  western  forms  now  included 
in  the  manieulatus  group.**  Another  valuable  contribution  was  made 
in  1893,  when  Allen,*  in  reporting  upon  some  large  collections  from 
Lower  California,  gave  an  extended  discussion  of  the  species  of 
Peromyscus  concerned.  The  species  inhabiting  Florida  and  all  the 
forms  of  P.  gossypimis  have  been  quite  thoroughly  treated  by  Bangs.^ 
Two  extensive  papers  were  also  published  describing  new  forms 
from  Mexico  and  Central  America,  one  by  Merriam''  containing' WO 
descriptions,  the  other  by  Osgood  ^  containing  30.  Short  papers  and 
mere  descriptions  have  been  numerous.  In  fact,  no  fewer  thwwi 
167  names  for  new  or  supposed  new  forms  of  Peromyaciui  have  bewi 
proposed  since  1885.  Add  to  this  the  14  contained  in  the  present 
paper,  and  the  total  of  181  is  reached.^ 

The  characters  of  the  species  and  subspecies  of  Peromysms  are  so 
subtle  that  even  from  the  same  material  diiferent  persons  may  form 
different  conclusions.  For  this  reason,  and  also  on  account  of  the 
lack  of  even  tentative  revisionary  work,  the  production  of  synonyms 
in  this  genus  has  been  unusually  large.     Of  the  167  names  for  sup- 

«  Bull.  Am.  Mus.  Nat.  Hist.  II.  pp.  284-287,  Feb.  21,  181K). 

^  Supra  cit,  V.  pp.  185-197.  Aug.  18,  1893. 

^  Proc  Boat.  Soe.  Nat.  Hist.,  XXVIII,  pp.  193-203.  March,  1898,  aud  Proc.  Biol. 
Soc.  Wash.,  X,  pp.  119-125,  Nov.  5,  1896. 

*  Proc.  Biol.  Soc.  Wash.,  XII,  pp.  115-125,  Apr.  30,  1898. 

«  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  55-77,  Mar.  21,  1904. 

^The  authorship  of  these  is  divided  as  follows:  Allen,  26;  Ailen  ami  Chap- 
man, 4;  Bailey,  3;  Bangs,  16;  Chapman,  3;  Copeland  and  Church,  1;  Elliot, 
15;  Mearns,  13;  Merriam.  28;  Miller,  4;  Osgood,  47;  Rhoads,  11;  Shufeldt,  1; 
Thomas,  8. 
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posed  new  forms  of  Peromyacus  proposed  since  1885,  58,  practically 
one-third,  are  of  more  than  doubtful' status  and  are  here  treated  as 
synonyms.  The  descriptions  of  these  supposed  new  species  are  often 
misleading,  since  it  has  been  usual  to  compare  them  with  remote  and 
entirely  irrelevant  forms,  while  their  near  relatives  were  ignored. 
Much  time  has  been  wasted  in  elaborate  descriptions  of  shades  of 
color  common  to  nearly  every  species  in  the  genus,  while  mention  of 
relationships  and  differential  characters  has  often  been  omitted.  As 
a  result,  original  descriptions  have  proved  of  little  value  to  the  re- 
viser, and  for  determining  the  applicability  of  names  he  has  been 
compelled  to  depend  largely  upon  type  specimens. 

•  VARIATION. 

Variation  in  Peromyscus  might  well  form  the  subject  of  extended 
discussion,  but  here  it  can  be  treated  only  ih  a  general  way,  space 
forbidding  the  numerous  tabulations  which  detailed  study  would 
require.  Fortuitous  individual  variation  is  perhaps  no  greater  than 
in  most  other  genera  of  small  rodents,  but  the  range  of  seasonal,  poly- 
chromatic, and  local  or  geographic  variation,  is  rather  wide,  so  the 
genus  may  fairly  be  said  to  be  more  than  usually  variable.     In- 

y  dividual  variation  is  greatest  in  specimens  from  localities  lying  just 
between  the  ranges  of  two  well-established  forms.  In  fact,  the  com- 
plete range  of  difference  between  two  extremes  often  may  be  found 
in  series  from  such  localities.  In  other  cases,  though  obviously  in- 
termediate, certain  series  show  variations  approaching  either  or  both 
extremes.     Also,  variable  intermediates  may  sometimes  show  ten- 

^  dencies  not  apparent  in  either  extreme  but  too  unstable  to  be  of 
subspecific  importance.  On  the  other  hand,  some  intermediate  series 
are  quite  uniform,  but  this  is  exceptional.  Series  typical  of  well- 
established  forms  show  comparatively  little  variation  except  in  size, 
and  this  is  not  often  great.  In  order  to  ascertain  the  normal  varia- 
tion in  size  it  is  necessary  to  select  carefully,  for  illustration  specimens 
that  are  unquestionably  adult  and  that  have  been  measured  by  one 
person,  thus  eliminating  the  personal  equation.  Below  are  given 
measurements  of  an  entire  series  of  P.  s.  prevostensis.  These  speci- 
mens were  taken  in  two  nights'  trapping  at  one  place  and  carefully 
measured  in  the  flesh  by  myself.  Every  one  is  fully  adult.  From 
the  table  it  appears  that  the  mean  total  length  is  almost  exactly  half- 
way between  the  extremes,  and  that  the  passage  from  one  extreme  to 
the  other  is  very  gradual,  indicating  that  the  mean  is  not  misleading, 
as  it  often  is  when  a  preponderance  of  specimens  is  toward  either  of 
the  extremes.  In  total  length  the  greatest  variation  from  the  mean 
is  the  extreme  of  230  mm.,  which  is  14  mm.,  or  about  6^  per  cent,  in 
excess  of  the  mean.  Without  detailing  further  evidence,  it  may  be 
stated  that  this  is  about  the  normal  percentage  of  variation  in  size 
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throughout  the  genus.  The  same  range  of  variation  appears  in  both 
sexes — additional  evidence  that  the  average  is  reliable.  Sexual  varia- 
tion, as  appears  below,  is  so  slight  as  to  he  practically  wanting.  This 
seems  to  hold  throughout  the  genus,  for  though  in  a  given  series  the 
maximum  size  is  usually  found  among  the  females,  the  separate 
averages  of  adult  males  and  females  are  always  approximately  the 
same. 

McasurcmentH  of  .)'}  fopoti/pcH  of  Pvt-omysvuH  .v.  itrvvotttenftis. 
MaleM.  Femaleft. 


Museum  number,  i  Length. 


100822. 
100814. 
100819. 
100687. 
100846.. 
lOOi^. 
100t<89. 
100809.. 
100680. 
100821. 
100827. 
1U0836. 
100620. 
100886. 
100806. 
100808. 
100829. 
100826. 
100846. 
100888. 
100807. 
100881. 
100806. 
100616. 
100810. 


Averaffe  of  25 
males 


280 
229 
226 
226 
222 
222 
221 
221 
219 
218 
217 
217 
217 
214 
214 
214 
214 
218 
211 
210 
209 
208 
208 
207 
206 


Tail. 


116 
112 
108 
UO 
111 
108 
106 
106 
107 
102 
106 
107 
107 
108 
108 
106 
104 
106 
101 
101 
102 
98 
102 
99 
97 


Hind  foot. 


27 
27 
27 
26 
26 
26 
27 
26 
27 
26 
26 
27 
27 
26 
26 
26 
25 
26 
27 
26 
26 
26 
26 
27 
26 


Museum  number.    Length. 


216.6   105.2  ' 


26.2 


100842 

100826 1 

100647 

100849 

100823 1 

100812 1 

100848 ' 

100840 1 

100816 i 

100860 ' 

100824 

100833 

100811 

100817 

100818 

100844 

100843 

100841 

100882 

100834 

Average  of— . 

20  females '   215.8 

26male8 1   216.6 

Entire  series  (25  I 

males  and  20  , 

females) '       216.0 


Tail.     '  Hind  foot 

I 


228 

108   1 

28 

227 

116 

26 

222 

116   ' 

27 

222 

•   106   j 

27 

221 

111   , 

27 

221 

no 

26 

220 

106 

27 

218 

107 

26 

216 

109 

26 

215 

106   1 

27 

213 

107   j 

26 

213 

103 

27 

212 

104   1 

26 

212 

104 

26 

211 

108 

26 

209 

99 

25 

208 

103   1 

26 

206 

98 

26 

206 

98   ' 

27 

206 

100   1 

26 

106.7 
105.2 


105.4 


26.2 
26.2 


26.2 


There  is  much  variation  in  cranial  characters  that  must  be  con- 
sidered individual.  Most  of  the  distinct  species  are  fairly  well  char- 
acterized cranially,  but  the  cranial  characters  of  subspecies,  when  any 
are  apparent,  are  exceedingly  variable  and  seldom  constant  through- 
out a  series.  Often,  however,  they  constitute  average  characters  ot^' 
considerable  value.  More  or  less  tendency  to  dolichocephaly  is  some- 
times found  in  series  representing  species  that  are  normally  brachy- 
cephalic,  and  vice  versa,  and  in  such  cases,  of  course,  nearly  all  parts 
of  the  skull  are  affected.  The  teeth  vary  chiefly  in  size  and  seldom 
greatly.  The  pattern  of  the  grinding  surfaces  of  teeth  at  different 
stages  of  wear,  however,  varies  much,  and  in  all  comparisons  of  teeth 
is  to  be  carefully  considered. 

Variability  of  color,  while  often  great,  is  usually  not  strictly  in- 
dividual, but  in  most  cases  may  be  explained  otherwise.  It  may 
be  due  to  season,  age,  or  color  phase,  and  in  some  cases  slight  color 
differences,  not  considered  specific  or  subspecific,  seem  obviously  due 
to  environmental  causes  and  may  be  very  local.     Although  there  is 
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only  one  complete  annual  molt,  the  constant  change  due  to  wear  and 
its  lack  of  uniformity  in  different  individuals  produce  great  varia- 
tion, so  that  comparatively  large  series  seldom  contain  two  individuals 
absolutely  identical  in  color.  Differences  due  solely  to  age  are  quite 
constant  and  of  much  the  same  character  throughout  the  genus,  but 
they  too  are  complicated  with  the  wear  of  pelage.  (See  Pelages, 
p.  19.) 

A  sort  of  dichromatism  is  found  in  P,  m.  hlandvs^  one  phase  being 
vinaceous  gray  and  the  other  ochraceous  buff.  A  few  other  forms,  as 
sonoriensis  and  coolidgei^  are  slightly  and  less  commonly  dichromatic 
Among  western  forms,  variations  of  such  an  extremely  local  and 
sporadic  nature  often  occur  that  one  may  almost  believe  th^n  to  have 
been  produced  in  one  or  at  most  a  very  few  generations.  Such  varia- 
tions, of  course,  are  slight,  and  doubtless  produced  immediately  upon 
contact  with  certain  conditions.  Thus  if  the  range  of  a  given  form 
includes  a  few  square  miles  of  lava  beds,  specimens  from  that  area 
show  an  appreciably  darker  color  than  the  normal  form  occupying 
the  surrounding  region.  And  whenever  similar  conditions  are  re- 
peated elsewhere,  even  on  a  small  scale,  the  same  result  seems  to  fol- 
low. Again,  specimens  from  the  bottom  of  a  dark  wooded  canyon 
may  be  noticeably  darker  than  those  from  an  open  hillside  only  a 
few  hundred  yards  away.  In  the  absence  of  absolute  proof,  one  can 
scarcely  avoid  the  suspicion  that  if  the  progeny  of  paler  individuals 
were  transferred  at  an  early  age  to  the  habitat  of  darker  ones,  they 
would,  quite  regardless  of  inherent  tendencies,  develop  a  darker 
color,  or,  similarly,  a  lighter  color  if  the  process  were  reversed. 

Local  and  geographic  variations  are  great,  so  great,  indeed,  that, 
excepting  a  few  species  of  very  limited  range,  all  the  species  have 
developed  geographic  peculiarities  by  means  of  which  they  have  been 
subdivided  into  more  or  less  numerous  (geographic)  races  or  sub- 
species. One  species,  P,  maniculatvs^  which  in  its  various  forms 
ranges  from  sea  to  sea  and  from  the  Arctic  Circle  to  the  Isthmus  of 
Tehuantepec,  remains  constant  only  where  conditions  are  practically 
identical ;  hence  it  is  represented  by  a  definable  subspecies  in  almost 
every  faunal  area  which  it  enters.  The  readiness  with  which  local 
variation  is  induced  and  established  appears  also  from  the  large  num- 
ber of  distinguishable  insular  forms.  Much  of  the  local  variation, 
however,  can  not  be  considered  subspecific.  Certain  forms,  although 
preserving  the  same  general  characters  throughout  a  definite  range, 
nevertheless  show  slight  and  sometimes  unique  variations  in  nearly 
every  local  series  from  within  the  range.  In  these  cases,  where  no 
two  series  of  specimens  from  respective  localities  are  exactly  alike, 
and  where  no  two  can  be  associated  except  upon  the  basis  of  char- 
acters common  to  all,  it  is  necessary  to  disregard  slight  variations  and 
treat  the  entire  association  under  one  name. 
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INTEBQRADATION. 

Until  recent  years  continuous  and  perfect  intergradation  was 
demonstrable  only  in  relatively  few  cases.  And  even  now,  although 
proved  beyond  doubt  in  group  after  group,  in  many  cases  it  is  merely 
taken  for  granted.  That  intergradation  exists  even  more  widely 
than  is  generally  supposed  appears  from  the  study  of  groups  in 
which  material  is  abundant.  Of  Peromyscus  we  have  more  com- 
plete series  than  of  any  other  genus  of  American  mammals — that  is, 
not  only  are  there  more  specimens,  but  many  more  localities  are  rep- 
resented and  the  gaps  in  known  distribution  are  usually  few.  Bar- 
riers impassable  to  many  other  mammals  have  little  effect  on  these 
mice,  for  they  range  continuously,  although  not  always  without  un- 
dergoing change,  from  sea  level  to  great  altitudes,  and  from  the 
very  humid  to  the  very  arid  regions.  Moreover,  since  usually  they 
are  so  abundant  and  easily  obtained,  representatives  are  available 
from  nearly  every  locality  in  North  America  ever  visited  by  a  mam- 
mal collector.*  Within  the  range  of  one  species  (manicxdatus)  it  is 
probable  that  a  line,  or  several  lines,  could  be  drawn  from  Labrador 
to  Alaska  and  thence  to  southern  Mexico  throughout  which  not  a 
single  square  mile  is  not  inhabited  by  some  form  of  this  species. 
They  are  wanting  in  the  extreme  north,  but  there  is  scarcely  a  corner 
south  of  the  Arctic  Circle  in  which  they  do  not  occur.  With  such  wide 
and  continuous  distribution  perfect  intergradation  must  take  place 
between  related  forms  of  different  faunal  areas,  and  with  such 
complete  collections  this  intergradation  must  be  plainly  evident  in 
nearly  all  cases. 

Classification  becomes,  then,  as  has  been  said,^  like  dividing  the 
spectrum  and  depends  largely  upon  the  standards  set,  for,  theoretic- 
ally at  least,  the  possibilities  of  subdivision  are  unlimited.  It  is  not 
strange,  therefore,  that  hundreds  and  even  thousands  of  specimens 
are  intergrades  almost  equally  resembling  two  or  more  adjacent 
forms.  Many  of  these  intergrades  for  convenience  may  be  referred 
with  some  degree  of  assurance  to  the  form  they  most  closely  resem- 
ble, but  many  specimens  fall  so  near  the  imaginary  line  between  two 
or  more  subspecies  that  it  is  practically  impossible  to  classify  them 
other  than  as  intergrades.  A  particularly  troublesome  class  is  one 
which  approximates  the  color  of  one  form  and  the  cranial  characters 
of  another,  thus  reducing  the  question  to  one  of  relative  importance 

of  characters. 

• 

"American  collectors  of  wide  exi>erienoe,  in  comparing  notes,  regard  as 
worthy  of  remark  the  few  occasions  on  which  they  have  found  themselves  in 
localities  where  they  "  couldn't  catch  Peromyscus,''  and  in  such  places,  as  a 
rule,  they  were  also  unable  to  catch  anything  else. 

^  Ridgway,  Birds  North  and  Middle  America,  pt.  I,  p.  x,  1901. 
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The  description  of  new  forms  without  a  complete  canvass  of  con- 
generic forms  often  has  the  unfortunate  result  of  fixing  names  to 
intermediate  and  unrepresentative  types.  The  same  result  is  effected 
also  by  the  describer  who,  though  fully  cognizant  of  relationships, 
does  not  hesitate  to  name  a  slight  variation,  the  characters  of  which, 
as  exhibited  by  specimens  from  a  given  locality,  may  prove  later  to 
Ih?  more  fully  developed  in  specimens  frpm  elsewhere.  The  reviser 
is  often  confronted  with  three  names  representing  steps  in  develop- 
ment from  one  extreme  to  another,  one  of  the  designated  forms  thus 
being  intermediate  between  the  other  two.  If,  as  often  occurs,  the 
recognition  of  only  two  forms  seems  necessary,  and  the  intermediate 
has  been  named  before  either  of  the  extremes,  its  name,  having 
priority,  nuist  stand,  and  it  becomes  necessary  to  decide  which  of 
the  names  representing  the  extremes  shall  be  considered  a  synonym. 
It  is  well  known  that  certain  intermediate  specimens  so  combine  the 
characters  of  two  subspecies  that  different  authors  may  relegate  them 
to  different  forms.  It  is  readily  seen  that  when  such  s[>ecimens  are 
chosen  as  types  the  names  of  several  forms  may  thus  become  as 
subject  to  change  as  are  those  on  the  labels  of  intermediate  speci- 
mens. A  reviser  in  dealing  with  such  names  is  compelled  first  to 
determine  the  number  of  recognizable  forms  without  regard  to  names. 
Then  the  various  type  specimens  are  referred  according  to  their  de- 
gree of  resemblance  to  one.  or  another  of  the  recognizable  forms — 
just  as  would  be  done  in  determining  ordinary  specimens.  The  names 
are  then  adopted  or  rejected  according  to  priority  and  these  deter- 
minations. 

In  several  instances,  particularly  in  the  manmdafi/^  PT^^^P?  two 
bona  fide  subspecies  inhabit  the  same  areii  and  apparently  maintain 
themselves  distinct.  Each  may  be  traced  by  a  different  geographic 
route  through  every  degree  of  intergradation  to  one  parent  (?)  form. 
Thus,  arcticuH  and  alghhia  occur  together  in  the  upper  Yukon  Valley 
as  if  distinct  species;  arcficufi  ranges  southward  and  eastward  and 
intergrades  with  orean;  algid vs  follows  the  coast  route  and  through 
hylivus  and  uuirrorhlniiH  also  intergrades  with  areas  (see  map, 
frontispiece).  Therefore,  if  natural  causes,  sudden  or  gradual,  were 
to  eliminate  the  intergi-ades  with  areas  the  formation  of  two  dis- 
tinct species  {arcticus  and  aJgidus),  living  side  by  side,  would  be 
complete. 

Intergradation  has  been  found  quite  frequently  in  unexpected 
quarters  and  many  forms  long  supposed  to  be  distinct  species  are 
now  proved  to  be  subspecies.  This  is  significant  of  the  result  to  be 
expected  in  other  genera,  specimens  of  which  are  less  easily  obtained, 
but  Tvhich  may  have  nearly  or  quite  as  continuous  range  as  Peromys- 
cn8.  Everything  seems  to  indicate,  however,  that  few,  if  any,  genera 
of  American  mammals  show  such  widely  separated  differentiations 
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and  at  the  same  time  such  unbroken  series  of  intergrading  forms  as 
Peromysmis.  Even  the  species  most  widely  different  are  connected 
by  forms  more  or  less  combining  their  characters,  and  the  same  is 
true  in  a  l^rge  degree  of  the  subgenera, 

PELAGES. 

Like  many  other  mammals,  the  mice  of  the  genus  Peromy8cv8  appear 
to  undergo  only  one  complete  annual  change  of  pelage.  The  normal 
time  for  this  molt,  at  least  in  temperate  regions,  is  late  summer  or 
early  fall,  but  from  various  causes  the  exact  time  is  extremely  varia- 
ble, so  that  season  is  usually  of  little  value  for  determining  the  pelage 
of  a  given  individual.  The  new  pelage  may  be  acquired  in  regular 
and  obvious  manner  with  the  fresh  coat  well  distinguished  from  the 
old  worn  one,  the  growth  i)roceeding  from  before  backward  and  the 
middle  of  the  rump  being  the  last  part  to  be  invested,  or  the  change 
may  be  quite  insidious  and  apparent  only  upon  careful  examination. 
The  regular  method  is  followed  in  the  adults  of  most  species,  while 
the  other  is  more  often  evident  in  immature  individuals. 

The  new  pelage,  when  first  acquired,  is  apparently  unmixed  with 
any  of  the  preceding  worn  pelage,  which  soon  entirely  disappears, 
but  new  hairs  continue  to  come  in  for  some  time,  making  the  pelage 
fuller  and  thicker  until  it  reaches  its  prime,  usually  in  late  fall  and 
early  winter.  Besides  the  normal  molt,  in  some  cases,  a  distinct  sec- 
ondary growth  or  perhaps  a  partial  molt  is  shown  by  specimens 
which,  though  apparently  in  fresh  pelage,  are,  as  may  be  seen  by 
lifting  the  hairs  of  the  back  and  sides,  largely  covered  with  patches 
of  short  incoming  hairs  of  uniform  character.  The  complete  new 
j>erage  remains  nmch  the  same  for  some  time  (usually  during  winter), 
and  then  begins  to  show  signs  of  wear.  This  is  usually  first  evi- 
denced by  a  general  brightening  of  color, 'the  overlying  black  or 
dusky  tips  of  certain  hairs  fading  or  being  worn  off,  thus  exposing 
more  fully  the  various  underlying  shades  of  buff.  The  process  of 
fading  and  abrading  continues  until  the  molt,  producing  various 
effects  in  different  species.  C^ommonly  the  dusky  soon  becomes  al- 
most eliminated  or  altered  to  brown  or  pale  cinnamon,  so  that  it  blends 
more  perfectly  with  the  main  color.  In  species  in  which  dusky  pre- 
dominates on  the  back  this  becomes  more  contrasted  with  the  sides, 
the  dusky  having  been  eliminated  on  one  part  sooner  than  on  the 
other. 

In  species  having  comparatively  little  dusky,  the  pelage,  while  still 
full,  long,  and  apparently  little  worn,  may  become  almost  entirely 
a  bright  uniform  shade  of  buff  or  tawny.  This  condition  has  some- 
times mistakenly  been  supposed  to  represent  the  very  old  individual 
in  distinction  from  the  supposed  normal  adult.    It  is  true  that  the 
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very  bright  ri'ch  colors  are  never  assumed  by  the  young  and  adoles- 
cents. But  such  colors  appear  to  be  only  features  of  a  stage  through 
which  any  adult  may  pass  annually,  though,  since  largely  the  result 
of  external  influences  (abrasion  and  fading),  they  necessarily  vary 
greatly  in  diflferent  individuals.  Thus  it  often  happens  that  the 
pelages  of  two  individuals  living  side  by  side  are  at  the  end  of  a 
season  in  quite  different  stages  of  wear. 

Besides  the  differences  due  to  wear  and  renewal  of  the  coat,  there 
are  three  fairly  distinct  phases  due  to  age — the  juvenile  (young  in 
first  coat),  the  adolescent,  and  the  adult.  The  young  in  first  coat  is 
usually  a  uniform  slaty  gray  or  some  similar  shade.<»  The  hair  is 
slightly  paler  terminally  than  basally  and  is  more  or  less  woolly  in 
appearance — at  least  not  smooth  and  compact.  This  stage  is  suc- 
ceeded by  the  adolescent  pelage,  which  first  appears  on  the  middle  of 
the  sides.  Its  growth  proceeds  rapidly  upward  on  each  side  until  union 
is  effected  in  the  middle  of  the  back,  and  then  incloses  the  rest  of  the 
body,  the  rump  and  nape  usually  being  the  last  parts  to  be  covered. 
In  its  early  stages  this  adolescent  pelage  is  plainly  distinguishable 
from  the  adult  pelage.  The  hair  is  shorter  than  in  the  adult,  the 
main  color  is  duller  and  paler,  and  the  dusky  is  more  uniformly 
distributed.  It  varies  but  little  through  many  species,  and  the  gen- 
eral effect  is  usually  close  to  broccoli  brown.  It  is  difficult  to  deter- 
mine how  long  this  pelage  is  worn,  but  it  is  doubtless  renewed  at 
latest  within  a  year.  The  succeeding  coat  may  be  somewhat  paler 
and  grayer  than  the  fully  adult,  but  as  a  rule  is  so  similar  to  it  that 
further  distinction  is  scarcely  possible.  Except  in  northern  forms, 
breeding  is  continued  during  the  greater  part  or  all  of  the  year  (see 
Remarks  under  P.  califomiem^  p.  236),  so  that  specimens  of  various 
ages  may  be  taken  at  almost  all  seasons. 

Consideration  of  pelages  is  of  the  highest  importance  in  making 
comparisons  of  closely  related  forms.  Except  in  large  collections, 
it  is  very  difficult  to  find  specimens  of  different  forms  absolutely 
comparable  as  to  condition  of  pelage.  Indeed,  it  is  sometimes  hard 
to  fiind  two  absolutely  comparable  specimens  of  one  form  even  in  a 
large  series  collected  at  one  time  and  place.  The  fact  that  a  specimen 
was  collected  at  a  certain  season  does  not  always  warrant  assumption 
that  its  pelage  is  the  one  that  is  (or  ought  to  be)  representative  of 
that  season.  This  is  particularly  true  of  southern  forms,  many  of 
which  seem  to  change  pelage  regardless  of  season.  The  process  of 
change  is  constant ;  that  is,  a  new  pelage  begins  to  be  altered  slightly 
as  soon  as  it  is  acquired,  and  before  renewal  it  may  pass  through  vari- 
ous stages  of  fading  and  abrading,  each  more  or  less  different  from 
the  others.    Add  to  this  the  different  shades  of  color  distinguishing 

<>  An  exception  is  found  in  the  subgenus  Ochrotomys,  in  which  the  young  are 
colored  lil^e  the  adults. 


Digitized  by  LjOOQ IC 


1909.]  COLOR  DESCRIPTIONS.  21 

juveniles,  adolescents,  adults,  and  senescents,  and  the  result  is  an 
amount  of  variatix)n  that  can  be  demonstrated  only  by  large  series 
taken  at  different  seasons.  Insufficient  material,  and  consequent 
failure  to  appreciate  these  variations,  have  of  course  been  the  chief 
causes  leading  to  the  bestowal  of  different  names  upon  identical 
forms.* 

The  pelages  here  described  are  placed  chiefly  imder  two  heads — 
the  *  unworn  pelage,'  which  indicates  the  fresh  coat  in  its  prime,  and 
the  '  worn  pelage,'  which  usually  is  that  of  the  rather  decided  degree 
of  wear  shown  just  before  the  molt.  The  various  intermediate  stages 
between  the  two  can  be  indicated  only  in  a  general  way.  The 
*  adolescent  pelage'  and  that  of  the  *  young  in  first  coat'  are  so 
similar  in  most  forms  that  descriptions  of  them  have  not  been  given 
in  all  cases. 

COLOR  DESCRIPTIONS. 

The  description  of  the  intergrading  forjns  of  a  genus  like  Pero-, 
myscus  presents  unusual  difficulties.  Differences  apparent  enough 
to  any  tyro  are  beyond  the  powers  of  description  of  the  practiced 
professional.  Available  words  constantly  signify  either  too  much 
or  too  little  and  in  many  cases  may  mislead.  Besides  differences 
that  can  be  perceived  but  not  described,  others  doubtless  exist  in  the 
living  animals  that  in  prepared  specimens  are  rarely  even  perceptible. 

As  Bangs  says :  ^ 

Most  of  the  closely  related  forms  of  white-footed  mice  look  very  different 
from  each  other  when  one  is  trapping  and  handling  them  in  the  flesh.  This 
'aspect  difference  '  as  Professor  Shaler  aptly  calls  it  is  subtle  and  hard  to 
define^  and  may  disappear  almost  entirely  when  the  animals  are  made  into  the 
conventional  museum  skins  or  preserved  in  spirits,  thus  leaving  the  characters 
on  which  species  and  subspecies  are  based  very  slight  in  comparison  with  what 
they  were  in  life. 

Since  the  general  color  and  color  pattern  are  so  much  the  same 
throughout  the  genus,  comparative  descriptions  are  employed  in 
almost  all  cases.  In  addition,  although  it  causes  some  repetition, 
complete  color  descriptions  are  given  for  nearly  all  the  forms.  In 
every  case,  typical  specimens  have  been  compared  carefully  with  the 
plates  of  Ridgway's  Nomenclature  of  Colors  for  Naturalists,^  which, 

« However,  after  examining  several  comparatively  small  collections,  one  can 
only  wonder  that  so  many  really  correct  diagnoses  have  been  made.  Forms 
which  appear  quite  distinct  in  view  of  large  series  of  perfect  si)ecimens  are 
most  difficult  to  distinguish  with  only  poor  material.  On  the  other  hand, 
differences  of  pelage  are  often  magnitied  in  small  collections  where  two  very 
different  pelages  may  be  represented  only  by  series  from  two  widely  separated 
localities,  and  thus  the  belief  that  they  represent  different  forms  is  easily 
derived. 

*Proc.  Biol.  Soc  Wash.,  X,  pp.  120-121,  Nov.,  1896. 

*^  Boston,  Mass.,  1886.    Now  out  of  print. 
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though  of  smaller  scope  than  is  desirable  and  unfortunately  not 
widely  accessible,  is  yet  the  only  available  standard.  Since  general 
color  terms  are  so  indefinite,  they  have  been  supplemented  l)y  the 
terms  used  by  Ridgway,  or,  if  possible,  they  are  used  in  the  sense 
of  the  unqualified  term  as  given  by  Kidgway.  Thus  the  term  intfous 
is  employed. in  none  of  the  variable  popular  senses,  but  to  describe 
the  shade  so-called  by  Ridgway  (No,  7,  PL  IV).  Nearly  every 
species  of  Peromyscm  has  two  colors  independently  combined,  and 
the  relative  amount  of  each  can  not  be  stated  in  exact  terms.  An 
attempt  to  obviate  this  difficulty  has  been  made  by  defining  the  two 
colors  and  also  the  '  general  effect,'  that  is,  the  color  produced  by  the 
blending  of  the  two  as  seen  when  the  specimen  is  held  in  a  good 
light  at  a  short  distance  from  the  eyes. 

MEASITRKMENTS. 

All  mea.surements  are  in  millimeters.  Unless  otherwise  stated,  the 
external  measurements  are  those  taken  in  the  fle>;h  by  the  collector, 
as  follows:  Total  length  (tip  of  nose  to  tip  of  tail) ;  tail  vertebrae 
(never  measured  to  end  of  hairs) ;  and  hind  foot  (to  end  of  longest 
claw).  The  measurement  of  the  ear  has  been  taken  in  most  cases 
from  the  dry  skins  of  specimens  in  which  the  ear  has  not  been  dis- 
torted in  drying.  The  means  and  extremes  of  ten  normal  adult  speci- 
mens are  given  so  far  as  possible.  Since  there  is  so  little  sexual  dif- 
ference in  size  (see  p.  15),  the  averages,  except  in  special  cases,  are 
based  upon  series  containing  specimens  of  both  sexes.  Cranial 
measurements  have  l)een  taken  with  great  care  with  finely  adjusted 
calipers  reading  tenths  of  millimeters  by  vernier.  Although  not 
equally  valuable  for  all  forms,  the  following  cranial  measurements 
have  been  uniformly  taken : 

Greatest  lengthy  the  length  over  all  from  the  tip  of  the  nasals  to 
the  posterior  bulge  of  the  braincase. 

Basilar  lengthy  the  basilar  length  of  Hens(»l  from  the  inferior  lip 
of  the  foramen  magnum  to  the  incisor. 

Zygomatic  widths  the  greatest  distance  between  the  outer  sides  of 
the  zygomata. 

Interorhital  constnetion^  the  width  of  the  most  constricted  part  of 
the  interorhital  space. 

Interparietal^  the  greatest  length  and  width. 

Nasals^  the  greatest  length  along  the  suture  betwei^i  the  nasals. 

Shelf  of  bony  palate^  the  distance  from  the  posterior  ends  of  the 
anterior  palatine  foramina  to  the  anterior  border  of  the  interptery- 
goid  fossa. 

Palatine  slits,  the  greatest  length  of  the  anterior  i)alatine  foramina. 

Diastema,  anterior  base*  of  upper  molars  to  posterior  base  of  incisor. 
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Postpalatal  lengthy  the  distance  from  the  anterior  border  of  the 
interpterygoid  fossa  to  the  inferior  lip  of  the  foramen  magnum. 

Maxillai^y  toothrow^  the  alveolar  length  of  the  three  upper  molari- 
form  teeth. 

KEYS. 

Although  at  the  outset  it  appeared  that  a  thoroughly  satisfactory 
key  to  the  species  of  Peromyscva  was  out  of  the  question,  still  a  key 
of  some  sort  seemed  imperative.  Effort  has  been  made,  therefore,  to 
devise  one  by  means  of  which  normal  adults  may  bo  identified.  In 
its  construction  all  semblance  of  natural  order  is  disregarded  and  in 
many  cases  solely  geographic  divisons  are  made.  This  course  is  ob- 
jectionable, if  for  no  other  reason  than  that  further  collecting  and 
study  may  extend  the  limits  of  the  ranges  of  many  spec»ies.  How- 
ever, the  ranges  of  the  species  of  Peroniysevs  are  better  known  than 
those  of  most  other  mammals,  and  it  is  therefore  prol)able  that  a  key 
based  on  geographic  ranges  will  be  found  no  more  subject  to  change 
than  one  based  on  natural  characters.  Owing  to  the  wide  variation 
among  the  subspecies  of  many  of  the  species,  it  has  been  necessary  to 
introduce  the  same  species  in  various  parts  of  the  key.  Keys  have 
been  attempted  also  for  the  intergrading  subspecies  of  each  species, 
although  obviously  they  must  prove  more  or  less  unsatisfactory. 
They  are  largely  geographic  and  are  intended  only  as  slight  aids 
rather  than  invariable  guides  to  identification. 

In  revising  groups  of  animals  and  plants,  it  is  desirable  that  the 
results  be  made  useful  to  as  large  a  class  as  possible,  in  addition  to 
professional  students.  The  present  group,  however,  is  a  subtle  one, 
and  the  best  that  can  be  done  will  not  fully  meet  the  needs  of  pro- 
fessionals, much  less  of  amateurs.  The  identification  of  the  species 
of  Peromyscus  is  sufficiently  difficult,  and  that  of  the  subspecies  is  a 
subject  for  experts,  or  at  least  for  those  having  access  to  large  col- 
lections. In  most  cases,  the  best  the  amateur  can  hope  to  do  is  to 
identify  his  specimens  as  to  species;  for  his  subspecific  determinations 
he  must  depend  largely  upon  the  accompanying  maps. 

RECORDS  OF  SPECIMENS. 

More  than  27,000  specimens  are  recorded  in  the  following  pages,  be- 
ing practically  all  those  contained  in  the  principal  American  col- 
lections. 

An  attempt  has  been  made  to  refer  every  specimen  examined 
to  a  described  species  or  subspecies,  but  it  must  be  admitted  that 
in  the  case  of  many  intermediate  specimens  it  makes  little  differ- 
ence whether  they  are  called  by  one  or  another  name'.  The  fact  that 
two  forms  intergrade  may  be  shown  conclusively  by  specimens,  but 
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on  which  side  of  the  imaginary  dividing  line  the  intergrading  speci- 
mens belong  must  often  remain  largely  a  matter  of  individual 
opinion.  Many  specimens,  therefore,  have  been  referred  arbitrarily 
to  one  or  another  of  closely  related  forms.  Such  arbitrary  reference 
is  often  necessary,  not  only  in  cases  of  intergrades,  but  of  immature 
specimens  or  small  series  in  noncommittal  condition  of  pelage,  and 
may  be  influenced  by  geography  or  by  various  considerations  apart 
from  the  specimens  themselves.  Intermediate  specimens  are  fre- 
quently noted  as  such  in  the  records,  but  since  there  is  every  degree 
of  intergradation,  it  is  impossible  to  carry  this  plan  out  consistently, 
and  therefore  it  can  not  safely  be  assumed  that  specimens  are  typical 
because  they  are  not  noted  as  intermediate. 

SUBGENERA. 

Although  several  superspecific  groups  may  be  characterized  as 
subgenera  within  the  genus  Peromyscus^  it  does  not  appear  necessary 
to  remove  any  of  them  as  independent  genera.  Thus  the  natural  and 
well-known  general  concept  of  the  genus  is  retained,  while  associa- 
tions of  species  not  formerly  segregated  are  fully  recognized  by  the 
employment  of  subgeneric  names.  Certain  authors  already  have 
chosen  to  elevate  the  subgenera  Megadontomya  and  Baiomys  to 
generic  rank*  and  other  similar  mammalian  groups  are  frequently 
treated  as  genera.  Some  make  no  attempt  to  justify  their  recognition 
of  such  groups  other  than  the  claim  that  the  characters,  however 
slight,  are  unmistakable,  while  others  urge  it  merely  as  a  matter  of 
convenience,  because  the  groups  are  of  "  unwieldly  proportions,"  ^  or 
"  as  consistent  with  the  finer  ultimate  divisions."  <^  So  far  as  Pero- 
myscus  is  concerned,  the  finer  ultimate  divisions  are  mostly  inter- 
grading subspecies  and  the  unwieldy  proportions  are  caused  by  the 
masquerading  of  many  of  these  subspecies  as  full  species.  The  num- 
ber of  bona  fide  species  scarcely  exceeds  forty,  and  of  these  some  half 
dozen  eventually  may  be  reduced  in  rank. 

The  unwieldiness  of  a  genus  is  properly  to  be  judged  by  the  number 
of  species  it  contains,  without  regard  to  the  subspecies.  The  constant 
tendency  in  taxonomic  work  seems  toward  analytic  methods  at  the 
expense  of  synthetic.  This  is  shown  especially  in  the  multiplication 
of  genera  which  have  the  function  merely  of  emphasizing  some  slight 
distinction,  while  the  groups  which  formerly  served  to  indicate  re- 
semblances of  associated  species  are  unrecognized. 

Unanimity  in  regard  to  the  limits  of  genera  and  subgenera  is 
scarcely  to  be  hoped  for,  but  some  effort  may  be  made  to  preserve 

«Cf.  Bangs,  Bull.  Mus.  Comp.  Zool.,  XXXIX,  p.  27,  1902;  Meams,  Mamma. 
Mexican  Boundary,  Bull.  No.  56,  U.  S.  Nat.  Mus.,  p.  381,  1907. 
^  Cf.  Bangs,  Bull.  Mus.  Comp.  Zool.,  XXXIX,  p.  27,  1902. 
<^  Allen,  Princeton  Exped.  Patagonia,  III,  Zool.  I,  p.  165,  1905. 
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both  the  genus  and  subgenus  as  classificatory  categories.  Those  who 
assume  that  subgenera  as  such  are  useless  must  necessarily  recognize 
more  and  more  groups  as  genera  until  the  distinction  between  the 
genus  and  the  species  becomes  so  slight  as  to  be  of  little  taxonomic 
value,  while  at  the  same  time  the  gap  between  the  genus  and  the 
group  of  next  higher  rank  is  correspondingly  increased.  It  is  diffi- 
cult to  understand  the  reason  for  this  attitude,  for,  while  it  is  held 
by  those  who  draw  very  fine  distinctions  and  are  only  too  willing  to 
see  generic  significance  in  slight  characters,  it  actually  operates  to 
reduce  the  number  of  categories  of  classification  between  the  sub- 
family and  the  species,  and  thus  results,  not  in  an  improved  and  more 
discriminating  system  of  classification,  but  one  with  fewer  groups  and 
fewer  possibilities  for  the  indication  of  relationships. 

The  use  of  subgenera  provides  a  means  of  adjusting  the  differences 
usually  existing  between  the  general  zoologist  and  the  specialist.  The 
generic  name  answers  all  the  purposes  of  the  general  zoologist  while 
the  specialist  may  use  as  many  subgenera  as  he  desires  and  meet  all 
the  requirements  of  discriminating  classification.  This  also  operates 
to  conciliate  the  amateur,  whose  outcries  against  the  continual  chan- 
ging of  names  by  specialists  will  thereby  be  lessened.  Although  these 
protests  are  often  unreasonable,  the  specialist  should  remember  that 
his  scheme  of  nomenclature  to  be  truly  successful  must  answer  the 
purposes  of  others  as  well  as  himself.  If  the  specialist  conserva- 
tively retains  well-known  and  natural  generic  groups  he  may  segre- 
gate subgenera  indefinitely  without  retarding  the  progress  of  exact 
taxonomy,  and,  at  the  same  time,  without  interfering  with  the  less 
exacting  needs  of  the  general  zoologist  and  the  amateur.  Moreover, 
further  advantage  is  found  in  the  fact  that  the  percentage  of  legiti- 
mate changes  of  names  that  would  confront  the  much-abused  ama- 
teur would  be  greatly  reduced;  for  changes  of  subgeneric  names  on 
account  of  preoccupation  and  other  causes  would  in  most  cases  con- 
cern only  the  specialist.  One  author  «  advocates  the  abolition  of  sub- 
genera in  order  to  remove  the  temptation  to  give  them  the  rank 
of  genera — little  more  than  a  confession  of  weakness.  It  appears  to 
be  true,  however,  that  with  some  systematists  the  establishment  of 
a  subgenus  fosters  attempts  to  elevate  it  to  generic  rank. 

Most  of  the  subgenera  of  Peromyscus  are  well  characterized,  usually 
by  a  combination  of  characters;  but  if  a  single  character  becomes 
pronounced  it  is  merely  an  extreme  development  which  may  be  traced 
back  by  stages  to  a  widely  different  condition.  Thus  the  subgenera 
Haplamylomya  and  Megadontomys^  although  fairly  circumscribed 
and  definable,  seem  to  be  at  opposite  ends  of  an  almost  continuous 
series  in  which  the  subgenus  Peromyscus  combines  most  of  their 
characters.    The  subgenus  Podomys  (including  P.  floHdanus  only) 
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seems  to  have  an  absolute  character  in  the  number  of  its  plantar 
tubercles,  but  within  the  subgenus  Peromyscuti  there  is  much  varia- 
tion in  this  respect,  and  specimens  of  the  manieulatus  group  occa- 
sionally have  the  sixth  tubercle  very  small  and  nearly  obsolete.  The 
sxxhgenxxiy'Baiomya  is  usually  recognizable  by  small  size  {P,  m. 
palleseens^  of  the  subgenus  Peromyscus^  is  scarcely  larger),  but  most 
of  its  characters  are  to  be  found  elsewhere  in  the  genus.  Ochro- 
tomys  is  a  subgenus  based  upon  a  single  aberrant  form  {P,  nuttalli)^ 
which  seems  to  have  no  very  close  relatives,  although  its  general 
characters  are  obviously  those  of  Peromyscu^, 

HABITS   AND  ECONOMIC   STATICS. 

The  various  species  of  this  genus  have  widely  different  local  habi- 
tats. Some  inhabit  woodland,  others  swamps  and  watercourses,  some 
open  upland  prairies,  and  others  rocks,  cliffs,  and  arid  desert  regions. 
Even  single  species  liVe  under  a  surprising  diversity  of  conditions. 
All  are  habitually  nocturnal,  though  occasionally  individuals  under 
unusual  circumstances  may  be  seen  abroad  by  day.  They  wander 
widely  at  night,  and  unlike  the  meadow  mice  {Microtus)  do  not  form 
beaten  runways.  They  do  not  hesitate,  however,  to  freely  utilize 
such  runways  made  by  other  rodents.  Collectors  soon  learn  to  recog- 
nize the  places  most  frequented  by  them,  but  in  a  region  where  they 
abound  they  may  be  caught  in  traps  set  in  almost  every  conceivable 
situation.  Although  sometimes  welcomed  by  the  inexperienced  col- 
lector, to  whom  they  insure  a  catch  of  some  sort,  they  are  a  source  of 
annoyance  to  the  more  ambitious  trapper,  who  finds  them  continually 
springing  traps  set  for  more  desirable  species. 

Many  of  them  doubtless  burrow  to  some  extent,  but  in  most  cases 
those  that  live  underground  occupy  natural  openings  or  retreats 
formed  by  other  animals.  Crevices  in  rocks  and  cliffs  are  the  favorite 
haunts  of  many  species.  The  prairie  forms,  as  P,  m,  hairdi  and 
others,  are  said  to  make  short,  simple  burrows  in  the  ground  in  which 
their  nests  of  soft  grass  are  placed.  The  woodland  forms,  as  P.  leu- 
copus^  though  living  largely  on  the  ground,  are  to  some  extent  arbo- 
real, and  P,  nvttalli  is  largely  so.  They  build  their  nests  among 
roots  and  in  old  stumps  and  hollow  trees,  often  occupying  the  deserted 
nesting  cavities  of  birds,  as  woodpeckers,  bluebirds,  and  chickadees. 
Sometimes  also  a  bird's  nest  in  a  small  bush  is  appropriated  and 
temporarily  used,  or  perhaps  remodeled  and  permanently  occupied. 
That  they  also  climb  about  to  some  extent  in  trees  not  occupied  as 
nesting  sites  is  often  evidenced  by  the  presehce  of  their  dried  drop- 
pings in  crevices  and  crotches  at  some  distance  from  the  ground. 
They  do  not  hibernate,  but  remain  active  throughout  the  winter,  even 
in  northern  latitudes. 
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Although  the  food  habits  of  various  species  are  not  <]uite  the  same, 
in  general  it  may  safely  be  said  that  very  few  fee<l  extensively  upon 
green  and  succulent  food  such  as  is  taken  by  the  meadow  mice,  but 
nearly  all  prefer  dry  food,  especially  seeds  and  small  nuts.  In  cap- 
tivity they  are  omnivorous,  and,  like  the  house  mouse,  find  everj^thing 
in  man's  larder  palatable.  Sometimes,  when  confined,  they  turn  can- 
nibals, and  even  in  their  natural  habitat  wnll  often  devour  the  dead 
bodies  of  their  own  kind  or  of  other  mice  that  have  been  caught  in 
traps.  The  common  form  of  the  northeastern  United  States  {P,  I. 
novehoracensis)  is  especially  fond  of  basswood  seeds,  pits  of  wild 
cherries,  beechnuts,  and  acorns,  and  often  stores  them  in  burrows  or 
in  cavities  in  old  stumps.  It  eats  also  seeds  of  many  wild  shrubs, 
weeds,  and  grasses.  In  wooded  regions  or  on  waste  land,  where  it 
commonly  lives,  it  is  not  very  injurious  to  agriculture,  but  when 
living  about  the  edges  of  cultivated  ground  it  sometimes  devours  or 
carries  away  grain  in  considerable  quantities.  Kennicott  records « 
that  in  western  New  York  there  was  found  *'  within  a  stump  in  a 
clover  field,  several  quarts  of  clean  seed  of  red  clover  collected  by  a 
famity  of  these  mice."  It  occasionally  gnaws  the  bark  of  young 
fruit  trees  or  nursery  stock,  but  such  harm  is  more  often  duo  to 
meadow  mice  (Microttis). 

Doubtless  more  damage  is  done  by  western  forms  than  eastern, 
as  many  of  the  former  are  less  confined  to  woodland.  Thus 
P.  m.  hairdi  and  other  forms  of  the  7naniculatus  group,  being 
naturally  inhabitants  of  open  ground,  readily  betake  themselves 
to  cultivated  fields  under  the  conditions  of  advancing  civilization. 
In  such  cases,  although  grain  and  other  products  form  only  a 
small  part  of  their  food,  they  do  considerable  injury  on  account  of 
their  great  numbers.  Throughout  practically  all  of  the  western 
United  States'they  exist  in  countless  numbers,  perhaps  exceeding 
those  of  the  other  combined  mammalian  inhabitants  of  the  region. 
They  are  extremely  prolific,  bearing  from  4  to  0  young  in  a  litter  and 
breeding  throughout  the  entire  year,  at  least  in  temperate  regions. 
Evidently  whatever  their  food  habits,  these  mice  must  play  an  impor- 
tant part  in  maintaining  the  balance  of  nature,  and  no  doubt  they 
partially  offset  some  of  their  damage  by  consuming  the  seeds  of 
noxious  weeds. 

Nearly  all  the  species  readily  enter  buildings  in  search  of  food  and, 
finding  an  easy  living,  make  themselves  permanently  at  home.  They 
do  not  often  live  in  large  cities  nor  where  the  house  mouse  (J///.v 
mtisctilvs)  is  established,  as  that  species,  though  smaller  than  most 
species  of  Peromyscvs^  seems  able  to  drive  them  away.  The  domestic 
depredations  are  therefore  confined  to  rural  districts  and  small  towns 
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not  yet  infested  by  house  mice.  In  such  places,  particularly  in  the 
north,  they  are  quite  as  pestiferous  as  house  mice,  cutting  up  fabrics 
for  nest  materials,  destroying  all  kinds  of  foodstuffs,  and  doing  much 
damage  about  granaries,  straw  or  hay  stacks,  and  outbuildings.  In 
the  interior  of  Canada  they  infest  trappers'  lonely  cabins  and  levy 
tribute  on  the  provisions,  and  at  trading  posts  they  enter  warehouses 
and  damage  the  merchandise.  Under  such  circumstances  they  are 
similar  in  habits  to  house  mice,  and  can  be  destroyed  by  the  same 
methods — trapping  or  poisoning — but  they  can  be  kept  out  of  prem- 
ises only  by  constant  vigilance,  for  those  killed  are  soon  replaced 
from  the  limitless  supply  of  the  neighboring  woods  and  fields. 

On  the  whole  they  are  less  injurious  to  agricultural  interests  than 
meadow  mice,  but  nevertheless  they  are  vermin  and  their  undue 
increase  should  be  checked.  This  can  be  accomplished  best  by  trap- 
ping and  poisoning,  as  in  the  case  of  meadow  mice.®  On  account  of 
their  more  decidedly  nocturnal  habits,  they  are  preyed  upon  by 
hawks  less  than  meadow  mice,  but  they  are  eaten  in  large  numbers 
by  nearly  all  species  of  owls.  The  smaller  carnivorous  mammals  also, 
especially  weasels,  are  among  their  enemies,  and  the  larger  snakes 
destroy  them  to  some  extent.  TJie  continued  decrease  of  these  pre- 
daceous  animals  through  a  mistaken  persecution  by  man  must  result 
in  a  great  increase  of  these  and  other  mice.  Owls  at  least  should  be 
protected  by  law,  and  a  knowledge  of  the  important  part  played  by 
harmless  snakes  in  destroying  these  and  other  noxious  rodents  should 
be  disseminated  as  widely  as  possible,  especially  among  children. 

List  of  species  and  subspecies  of  Peromyscus,  with  type  localities. 

Subgenus  Peromyscus. 
Name.  Type  locality. 

Maniculatua  group: 

P.  manicuJatus Labrador. 

P.  m.  graciUa Michigan. 

P,  m.  ahietonim James  River,  Nova  Scotia. 

P.  m.  argentatus Grand  Manan  Island,  New  Brunswick. 

P.  m.  crcmus Magdalen  Islands,  Quebec. 

P,  m.  nuhitcrro! Roan  Mountain,  North  Carolina. 

P,  m,  arcticu8 Fort  Simpson,  Mackenzie. 

P.  m.  orcas Mount  Baker  Range,  British  Columbia. 

P.  w.  hylaeus Prince  of  Wales  Island,  Alaska. 

P.  m,  algidus Lake  Bennett,  British  Columbia. 

P.  m,  keeni Queen  Charlotte  Islands,  British  Columbia. 

P.  m.  macrorhinus Mouth  Skeena  River,  British  Columbia. 

P.  m.  artemisiw Ashcroft,  British  Columbia. 

P.  m.  saturatus Satuma  Island,  British  Columbia. 

P.  m.  hollUteri San  Juan  Island,  Washington. 

<»See  Bailey.  N.  Am.  Fauna  No.  17,  p.  8,  1898;  Lantz,  Yearbook  F.  S.  Dept 
Agric.  for  1905,  pp.  363-^76,  1906. 
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Name.  Type  locality. 

Maniculatus  group — Continued. 

P.  m.  auaterus Fort  Steilacoom,  Washlngtou. 

P.  m.  rubidus Mendocino,  California. 

P.  m.  gamheli Monterey,  California. 

P.  m.  rufinus San  Francisco  Mountain.  Arizona. 

P.  m.  nehrascensis Calf  Creek,  Montana. 

P.  m,  luteus Kennedy,  Nebraska. 

P.  m.  bairdi Bloomlngton,  Illinois. 

P.  m.  pallcseens San  Antonio,  Texas. 

P.  m.  blandus Escalon,  Chihualiua. 

P.m.fulvus Oaxaca,  Oaxaca. 

P.mAahecula 1 Ocotlan,  Jalisco. 

P.  m,  9onofien9is Santa  Cruz,   Sonora. 

P.  m.  cooUdgei Santa  Anita,  Lower  California. 

P.fn.margaritw Margarita  Island,  Lower  California. 

P.  m.  dementis San  Clemente  Island,  California. 

P.m.catalinw Catallna  Island,  California. 

P.fn.duMu8 Todos  Santos  Island,  Lower  Cjilifonilji. 

P.  m.  ^eronimenaU San  Geronimo  Island,  Lower  California. 

P.tn.cineritius San  Roque  Island,  I>>wer  California. 

P.  m.  magdatenw Magdalena  Island,  Lower  California. 

P.sitkensis .  Sitka,   Alaska. 

P.  8.  prevostensis Queen- Charlotte  Islands,  British  Columbia. 

P.  polionotus Georgia. 

P.p.alhifrons Whitfield,  Florida. 

P.  p.  niveiventris Opposite  MIcco,  Florida. 

P.p.phasma Anastasia   Island,  Florida. 

P.p.rhoadsi Anclote  River,  Florida. 

P.  melanotis Las  Vigas,  Veracruz. 

Levcopus  group: 

P.  leucopus Near  mouth  of  Ohio  River. 

P.  I,  novehoracensis New  York. 

P.  L  atnmodytes Monomoy  Island,  Massachusetts. 

P.Lfusus Marthas  Vineyard,  Massachusetts. 

P.  L  aridulus Fort  Custer,  Montana. 

P.  Z.  ochraceus Winslow,  Arizona. 

P.  I.  tomillo El  Paso,  Texas. 

P.  /.  arizonw Fairbank,  Arizona. 

P.  /.  iexanus West  central  Texas. 

P.  /.  mesomelas Orizaba,  Veracruz. 

P.  /.  castaneuB Yohaltun,  Campeche. 

P.  I,  afflnis Barrio,  Oaxaca. 

P.  U  cozumelw Cozumel  Island,  Yucatan. 

P.  gossypinuft Rlceboro,  Georgia. 

P.  g,  megacephalus Woodville,  Alabama. 

P.  g.  palmarius Opposite  Micco,  Florida. 

P.  g.  anastOBCC Anastasia  Island,  Florida. 

Boylei  group : 

P.  boylei Middle  Fork  American  River,  California. 

P.  6.  ratoleyi Noland  Ranch,  Utah. 

P.  6.  attwateri Kerr  County,  Texas. 

P.  b.  BpicUegus San  Sebastian,  Jalisco. 
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Name.  Type  locality. 

Boy  lei  grouiJ — Continued. 

P,  b,  simulus San  Bias,  Tepic. 

P.  h.  nmdrcnsis Tres  Marias  Islands,  Mexico. 

P,  h.  evidca '_.  Juqnila,  Oaxaca. 

P.  b.  levipcs Mount  Malinche,  Tlaxcala. 

P.  b.  azt€(ms Mirador,  Veracruz. 

/*.  oaxa('(n.sis Cerro  San  Felipe,  Oaxaca. 

/*.  bylocctvs Patzcuaro,  Mieboacan. 

P.  pcvioraltH Jalpan,  Queretaro. 

/'.  p,  vrvmivnUhfi Mapinii,  Durango. 

P,  p,  laccianuft-. Kerrville,  Texas. 

Truci  group: 

P,  truci ._     _         -Fort  Wingate,  New  Mexico. 

/*.  /.  f/ilberti _   „_  Hear  Valley,  California. 

/*.  /.  ifiartirrnsis  _  San  PtHlro  Martir  Mianitains,  I^ower  Californiii. 

/*.  f,  layumr..^     .^        _    Laguna  Mountains,  I^owcr  California. 

P.  t.  gmluH _.  Tlalpani,  Mexico. 

/^  /.  iJvntUiH__     __        ..  Lagos,  Jalisco. 

P.  nasutus Fstes  Park,  Colorado. 

jF*.  pitlius Colonia  (iarcia,  Cliihualiua. 

/'.  ilifffcilh Valparaiso  Mountains,  Zaeatecas. 

/'.  (I.  amplUH Coixtlabuaea,  Oaxaca. 

/*.  rf.  fcUprtusis Cerro  San  FeiiiH*,  Oaxaca. 

P,  bullatus Perote,  Veracruz. 

MelanophryH  group : 

P.  mvlanophrys_ Santa  Fflgenia,  Oaxaca. 

f*.  m.  zamorw Zaniora,  Micboacan. 

P,  m,  ctnisobnnu.s Perriozabal,  Zaeatecas. 

P,  j-cnuruM Ourango,  Durango. 

/*.  ttn'kixtunis Cbalcbiconiula,  Puebla. 

Lepturus  group: 

/*.  Irptnni.s .        ^    _   Mount  Zcnipoaltepec,  Oaxaca. 

P,  lophurus    .   .  ^  .  To<los  Santos,  (Juateinala. 

P.  f(imu1atuti_  _   .  .Tico,  Veracruz. 

P,  nudipcs _  .  La  Carpintcra,  Costa  IHca. 

/'.  furniH -  -.  .Talapa,  Veracruz. 

P.  ynatiimtlnisis  ..  Totlos  Santos,  (Juatenialn. 

/*.  (tItU(iurns_  _      .  Todos. Santos,  (luateniala. 

Mexican  Us  grouj): 

P,  tticj-icanus Mirador,  V(M*acruz. 

P.  m.  titiinttcpctUH TotiMiteiiec,  Oaxaca. 

/*.  m.  tcapcfisif<__ Tea|)a.  Tabasco. 

/*.  in.  saj'dtilis--     _    .-    .Tacaltenango,  Ouateniala. 

P,  in.  /7//mao/ /.*?-_-   -  _.   (iuateniala. 

/*.  aUophyJus Tluebuelan,  Cbiapas. 

/*.   bandcranus Valle  de  Panderas,  Tepic. 

P.  b.  vicini^n' -_      .  La  Salada,  Micboacan. 

/*.   6.  anpcicnsis     Puerto  Angel.  Oaxaca. 

/'.  yucatanicuf^.-   .  .    ^   -  Cblcbeuitza,  Yucatan. 

P.  y.  badius Apazote.  Canipecbe. 
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Name.  Type  locality. 

Megalops  group: 

P.  megalops Near  Ozolotepec,  Oaxaca. 

P,  m.  auritus Near  Oaxaca,  Oaxaca. 

P.  m,  melanurus ^__  Pluma,  Oaxaca. 

P.  mclanocarpus Mount  Zempoal tepee,  Oaxaca. 

P,  zarhynchus Todos  Santos,  Guatemala. 

Subgenus  Meoadontomys: 

P.  thomnsi Near  Chilpancingo,  Guerrero. 

/*.  neltfonl Jlco,  Veracruz. 

/*.  flavidus-^- Boquete,  C'liiriqui. 

Subgenus  Ochrotomys. 

P,  nuttalli .,  _  _     _  Xorf(>lk,  Virginia. 

P.  n.  aurrolus South  Carolina. 

Subgenus  Podomys. 

/'.  floridanus (Jainesville,  Florida. 

Subgenus  Haplomylomys. 

P.  crinitus Shoshone  Falls,  Idaho. 

P.O.  auripectus Bluflf  City,  Utah. 

P.  r.  stephcnsi San  Diego  County,  California. 

P.  caHfomicus Monterey,  California. 

P.  c.  insignia Pulzura,  California. 

P.  crcmicus Fort  Yuma,  California. 

P.  r.  anthonyi ^_ Grant  County,  New  Mexico. 

P.  r.  pha€urus__ Hda.  La  Parada,  San  Luis  Potosl. 

P.  r.  tiburonensis _.  Tiburon  Island,  Sonora. 

P.  c.  fratcrcultis ^     .  Dulzura,  California. 

P.  c,  ccdroscnsia^^' Cedros  Island,  Lower  California. 

P.  c.  cva -_. S)in  Jose  del  Cabo,  Lower  California. 

P.  r.  ai'iits __    Ceralbo  Island,  Lower  Callfornln. 

7*.  r.  insulicftla Esplritu  Santo  Island,  I^wer  California. 

P.  r.  polypoHus Margarita  Island,  Lower  California. 

P.  goldmani Alamos,  Sonora. 

Subgenus  Haiomys. 

P.  UiyJori San  Diego,  Texas. 

P.  t.  sithatcr Near  Columbia.  Texas. 

P.  /.  paulus Rio  Sestin,  Durango. 

P.  t.  analfjgus Zamora,  Michoacan. 

P.  musculus Colinia,  Colima. 

P.  m.  brunneus Jalapa,  Veracruz. 

P.  m.  nigrcscens Valley  of  Comltan,  Chiapas. 
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New  subspecies. 

Name.  Type  locality. 

P.  maniculatus  eremus Magdalen  Islands,  Quebec. 

P.  maniculatus  algidus Lake  Bennett,  British  Columbia. 

P.  maniculatus  hollisteri San  Juan  Island,  Washington. 

P.  maniculatus  mar(7aH/a'__  Margarita  Island,  Lower  California. 
P.  maniculatus  mngdalenw..  Magdalena  Island,  Lower  California. 

P.  poUonotus  albifrons Whitfield,  Florida. 

P.  leucopus  aridulus Fort  Custer,  Montana. 

P.  leucopus  ochraceus Wlnslow,  Arizona. 

P.  truei  lagunw La  Laguna,  Lower  California. 

P.  megalops  melanurus Pluma,  Oaxaca. 

P.  eremicus  insulicola Esplrltu  Santo  Island,  Ix)wer  California. 

P.  eremicus  avius Ceralbo  Island,  Lower  California. 

P.  eremicus  polypolius Margarita  Island,  Lower  California. 

P.  taylori  analogus Zaniora,  Mlchoacan. 

Key  to  subgenera. 
a.  Plantar  tubercles  6. 

h.  Coronoid  process  of  mandible  small  and  but  slightly  elevated,  or,  if  not,  then 
hind  foot  more  than  16. 
c.  Two  principal  outer  angles  of  m  1  and  m  2  with  more  or  less  well-developed 
accessory  tubercles  or  enamel  loops  (see  PI.  VIII,  figs.  2,  2a)  ;  mammte    \ 
(I.  I,  a.  8,  p.i). 

d.  Ears  dusky  or  dusky  edged  with  whitish,  in  slight  contrast  to  color  of 

body ;   posterior  palatine  foramina  about  midway  between   Interptery- 

goid  fossa  and  anterior  palatine  foramina ;  dentine  spaces  of  molars 

mostly  confluent. 

e.  Size  small  to  large ;  hind  foot  less  than  32  (except  in  guatemalen- 

sis  and  zarhynchus)  ;  outer  accessory  tubercles  or  loops  of  m  1 

and  m  2  only  slightly  developed Pcrompscus  (p.  32! 

ee.  Size  very  large ;  hind  foot  always  more  than  30 ;  outer  accessory 
tubercles  or  loops  of  m  1  and  m  2  well  developed. 

Megadontom^s  (p.  218) 

dd.  Ears  bright  ochraceous,  same  color  as  body ;  posterior  palatine  foramina 

nearer    to    inter  pterygoid  fossa   than    to   anterior   palatine   foramina: 

dentine  spaces  of  molars  mostly  closed Ochrotomys  (p.  222) 

cc.  Two  principal  outer  angles  of  m  1  and  m  2  simple,  without  accessory  cusps 
or  enamel  loops  or  with  rudimentary  ones  (see  PI.  VIII,  figs.  3-4)  ;  mammx  i 

(i.  I,  a.  S,  p.  8) Haplomplomys   (p.  228) 

bb.  Coronoid   process  of  mandible  well   developed ;   size   very   small,   hind   foot   not 

more   than    17 Baiomys.   (p.    252) 

uii.  Plantar  tubercles  5 Podomys   (p.  226) 

Genus  PEBOMYSCUS  Gloger. 

Hcsperomys  Waterhouse,  Zool.  Voy.  H.  M.  S.  Beagle,  Ft.  II,  Mamm.,  pp.  74-77, 
1839— in  part  only. 

Pcromysicus  Gloger,  Hand  und  Hllfsbuch  Naturgesch.,  I,  pp.  xxx,  95,  1841; 
Thomas,  Ann.  and  Mag.  Nat.  Hist.,  ser.  6,  XTV,  p.  SW,  Nov.,  1894;  XV, 
pp.  190. 192,  Feb.,  1895.     Type,  Peromyscus  arboreus  ( =P.  I.  noiwhoracen^tis). 

Hitomys  Fitzlnger,  Sitzungsber.  Math.-Nat.  CI.  K.  Akad.  Wlss.,  Wien,  LVI,  p. 
97,  1867;  Merriam,  Proc.  Biol.  Soc.  Wash.,  VII,  p.  27,  1892.  Type,  Cricetus 
my  aides  ( =  P/  I.  novcboraccnsis ) . 

Vcsperimus  Coues,  Proc.  Acad.  Nat.  Set.  Phila.,  p.  178,  1874;  Allen,  Bull.  Am. 
Mus.  Nat.  Hist.,  Ill,  p.  224,  May  7,  1891.  Type,  Hcsperomys  leucopus 
( =  Peromyscus  leucopus ) . 

Baiomys  True,  Proc.  V.  S.  Nat.  Mus.,  XVI,  p.  758,  F€»b.  7,  1894.  Type,  Hcs- 
peromys iVesperimus)  taylori  {=  Peromyscus  taylori). 
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Trinodontomys  Rhoads,  Proc.  Acad.  Nat.  Sci.  Phila^  pp.  256-257,  Oct,  1894. 

Type,  Sitomys  insolatus  {=P.  I.  sonoriensis) . 
Megadontmnys  iMerriam,  Proc.  Biol.  Soc.  Wash.,  XII,  pp.  115-116,  125,  fig.  20, 

Apr.  30,  189S.    Tj^pe,  PcromyHCUs  thomasi. 
UaplomyJomys  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  53-54,  Mar.  21,  1904. 

Type,  Hesperomys  eremicus  {=Peromy8cus  ercmicus). 
Podoniys  Osgood,  postea,  p.  226.     Type,  llcsperomys  floridanus  {=Peromy8cu8 

floridanus). 
Ochroiomys  Osgood,  postGa^  p.  222.    Type,  Arvicola  nuttalli  i=Pcromy8CU8  nut- 

talli). 

Type. — ^'^  {Peromyscus  arhoreus  [  Cricetua  my  odes ! !  Gapper] ) " 
Gloger,  1841  =^Peromy8cu8  leucopits  fiODehovdcensis  (Fischer). 

Generic  characters. — Form  murine;  tail  long,  at  least  more  than 
one-third  of  total  length,  often  decidedly  more  than  half;  tail  with 
scaly  annulations  more  or  less  concealed  by  hair ;  ears  relatively  large, 
membranous,  and  thinly  clothed  with  hair;  soles  of  hind  feet 
5-G-tuberculate,  hairy  proximally  or  naked  medially  to  calcaneum; 
internal  cheek  pouches  more  or  less  developed ;  mamma?  |  or  J. 

Skull  with  braincase  rather  thin-walled,  smooth,  and  but  little 
ridged;  supraorbital  border  smoothly  rounded,  sharp-angled,  or 
beaded ;  interparietal  well  developed ;  zygomata  slender,  depressed  to 
level  of  palate ;  infraorbital  foramen  compressed-triangular,  bounded 
on  the  outside  by  a  broad  thin  plate ;  anterior  palatine  foramina  long, 
slitlike,  and  separated  by  a  thin  bony  septum;  posterior  border  of 
palate  squared  or  rounded,  without  lateral  pits,  and  situated  about 
even  with  plane  of  posterior  roots  of  last  molars ;  audital  bullae  more 
or  less  inflated  and  obliquely  situated.  Ramus  of  mandible  relatively 
long,  slender,  and  straightened ;  coronoid  process  (except  in  Baiomys) 
short  and  slightly  developed ;  mandible  but  slightly  expanded  by  base 
of  root  of  lower  incisor.  Molars  rather  weak,  brachyodont  and  tuber- 
culate,  the  tubercles  in  two  longitudinal  series  or  in  four  incomplete 
longitudinal  series  consisting  of  two  principal  median  series  and  two 
much  subordinated  lateral  series;  upper  molars  3-rooted,  lower  2- 
rooted;  molar  series  decreasing  in  size  from  before  backward,  the 
third  upper  molar  subcircular  and  usually  less  than  half  as  large  as 
the  second;  first  upper  molar  with  5  principal  tubercles,  an  anterior 
median  one  and  two  pairs  of  lateral  ones  (the  anterior  one  partially 
divided  in  Megadontomys)  ^  with  or  without  subsidiary  tubercles  in 
the  salient  angles;  upper  incisors  without  grooves. 

Subgenus  PEBOMTSCXJS  Gloger. 

Suhgeneric  characters. — Pattern  of  color  usually  bicolor,  the  under- 
parts  usually  white  and  sharply  distinguished  from  the  upperparts ;» 
young  in  first  coat  differently  colored  from  adults ;  ^  ears  more  or  less 

<»  Distinguishing  from  Baiomys  and  Ochroiomys. 
^Distinguishing  from  Ochroiomys. 
66268— Xo.  28—09 3 
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dusky,  somewhat  contrasted  with  rest  of  upperparts ; «  plantar  tuber- 
cles 6 ;  *  mammse  f  (i.  f ,  a.  t,|  p.  |)/  Posterior  palatine  foramina  about 
midway  between  interpterygoid  fossa  and  anterior  palatine  foramina;' 
coronoid  process  of  mandible  usually  small  and  only  slightly  ele- 
vated ;  accessory  tubercles  present  in  salient  angles  of  first  and  second 
upper  molars;  *  outer  accessory  tubercles  of  ml  and  m2  only  slightly 
developed ; «  dentine  spaces  of  worn  molars  mostly  confluent/ 

Key  to  species  of  the  subgenus  Peromyscus.^ 

Adults. 
a.  Hind  foot  26  or  less, 
b.  Tall  less  than  150. 

c.  Tall  shorter  than  head  and  body. 

d.  Ears  very  large,  longer  than  hind  foot.     Mexico P.  hullatua  (p.  183) 

dd.  Ears  iboderate,  shorter  than  hind  foot.     Mexico  and  northward. 
e.  Size  very  small ;  hind  foot  15-10 ;  tall  usually  less  than  60. 

1.  Habitat  Florida  and  Georgia P.  poliouotus  (p.  103) 

2,  Habitat  Texas  to  Canada. 

P.  maniculaiits  (palleacens,  hairdi,  etc.)    (p.  37) 
ee.  Size  larger;  hind  foot  19-25;  tall  usually  more  than  60. 
/.  Total  length  less  than  210 ;  hind  foot  less  than  25. 

g.  Tall  usually  very  sharply  bicolor  and  penicillate ;  white  spot  at 
anterior  base  of  ear  present  or  absent ;  palatine  slits  usually 
long  and  nearly  parallel-sided. 
X,  Rostrum  longer   (nasals  about  11)  ;  no  white  spot  at  anterior 

base  of  ear.    Mountains  of  Mexico P.  melanotic  (p.  109 1 

t.  Rostrum  shorter   (nasals  usually  less  than   11)  ;  white  spot  at 

base  of  ear  present  or  absent P.  maniculatus  (p.  37) 

gg.  Tail  less  distinctly  bicolor,  slightly  or  not  at  all  penicillate;  no 
white  spot  at  anterior  base  of  ear. 
J.  Size  averaging  larger.     Southern  United  States. 

P.  go88Vpinu8  (p.  135) 
t.  Size  averaging  smaller.     United  States,  southeastern  Canada,  and 

Mexico P.  leucopua  (p.  112) 

if.  Total  length  more  than  210;  hind  foot  about  25 P.  hyloceie^  (p.  159) 

cc.  Tail  equal  to  or  longer  than  head  and  body, 
d.  Tail  uniform  black  or  brownish  all  around. 

e.  Tall  scaly  and  nearly  naked P.  allophylus  (p.  206) 

ee.  Tail  soft-haired  and  penicillate. 

1.  Size  larger;  hind  foot  23-25 P.  lophwruB  (p.  192) 

2.  Size  smaller;  hind  foot  21 P.  Bimulatus  (p.  193> 

dd.  Tail  more  or  loss  bicolor. 

e.  Skull  with  supraorbital  border  more  or  less  beaded  or  at  least  elevated : 
tall  usually  Irregularly  blotched  below.    Tropical  Mexico  and  Guatemala. 

/.  Habitat  Peninsula  of  Yucatan P.  yucatanicu^  (p.  211) 

Jf.  Habitat  south  and  east  of  Yucatan. 

1.  Supraorbital  bead  well  developed  with  a  distinct  sulcus  on  Inner 

side.     Western  Mexico P.  handeranuB  (p.  207i 

f.  Supraorbital  border  slightly  beaded.     Southern  Mexico  and  Guate- 
mala  P.  mexicanuB  (p.  198) 

ee.  Skull  with   supraorbital   border  sometimes   sharp-angled  but  never   de- 
cidedly beaded  nor  elevated.     Alaska  to  Guatemala. 
/.  Habitat  highlands  of  Chiapas  and  (Guatemala. 

i.  Tall  clothed  with  soft  hairs  and  decidedly  pencilled ;  pelage  soft 
and  dull P.  lophuruB  (p.  192i 

"Distinguishing  from  Baiomys  and  Ochrotomys. 

*  Distinguishing  from  Podomys. 

^  Distinguishing  from  Baiomys  and  Haplomylomys, 

<*  Distinguishing  from  Haplomylomys. 

^  Distinguishing  from  Megadontomys. 

f  Distinguishing  from  Ochrotomys. 

0  For  explanation  of  keys  see  p.  23. 
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It,  Habitat  north  of  Chiapas. 

g.  Ears  relatively  large ;  ear  from  notch  in  dry  skin  18-25. 
h.  Tarsal  Joints  white  like  apper  side  of  hind  foot 

P.  poUuB  (p.  177) 
hh.  Dusky  of  hind  leg  reaching  tarsal  Joint  and  more  or  less  ex- 
tended on  It,  or,  if  not,  then  hind  foot  less  than  25. 
1.  Ears   larger;    rostrum   shorter    (nasals   about    10):    zygomata 
more  squarely  elbowed  ;  audltal  bulls  larger.     Western  United 

States  and  Mexico P.  iruei  (p.  166) 

t.  Ears  smaller;  rostrum  longer  (nasals  about  11)  ;  zygomata 
more  compressed  anteriorly;  audltal  bullaB  smaller.  West- 
em  United  States P.  fki«titii«  (p.  176) 

gg.  Ears  smaller ;  ear  from  notch  in  dry  skin  18  or  less. 
h.  Hind  foot  23  or  more. 

i.  Habitat  United  States,  Alaska,  and  Canada. 

>.  Tall  about  equal  to  or  only  slightly  longer  than  head  and 
body,    usually    less    than    90.     Habitat    east    of    110th 
meridian. 
J.  Size   averaging    larger;    color    darker.     Habitat    chiefly 

east  of  the  97th  meridian P  goasypinus  (p   135) 

2.  Size    averaging   smaller;    color    paler.     Habitat    chiefly 

west  of  the  97th  meridian P.  leucopua  (p.  112) 

jj.  Tall  always  longer  than  head  and  body,   usually  more 
than  90.     Habitat  chiefly  west  of  the  95th  meridian. 
*.  Habitat  north  of  the  State  of  Oregon, 
i.  Size  larger;  hind  foot  at  least  25.     Habitat  islands 
off  coast  of  Alaska  and  British  Columbia. 

P.  HitkensU   (p.  101) 
t.  Size    smaller;    hind    foot    23-25.     Habitat    Alaska, 
Canada,  and  Washington. 
P.  maniculatM  (oreas,  macrorhinM,  etc.)   (p.  87) 
kk.  Habitat  south  of  the  State  of  Oregon. 

P.  Doylei  (p.  141) 
U.  Habitat  Mexico. 

/.  Tarsal  joint  white  like  upper  side  of  hind  foot. 

P.  poHus   (p.  177) 
jj.  Dusky  of  hind  leg  reaching  to  and  often  more  or  less 
over  tarsal  Joint. 

k.  Tall  usually  less  than  90,  rather  finely  haired  and 
slightly  or  not  at  all  peniclUate ;  principal  color 
ranging  from  pale  fawn  to  dusky  brownish,  seldom 

bright  buff  or  tawny P.  leucopus  (p.  112) 

kk.  Tail  not  less  than  90,  usually  more  than  100,  a  little 
more  coarsely  haired  and  usually  more  decidedly 
peniclUate ;  principal  color  often  brighter  buff  or 
tawny. 
/.  Tall  relatively  longer ;  hind  foot  23-25. 

P.  hoylei  (p    141) 
£.  Tall  relatively  shorter ;  hind  foot  rarely   less  than 

25 P.  hyloceiea   (p.  159) 

hh.  Hind  foot  not  more  than  23. 

I.  Tail    about   equal    to   or  only   slightly   longer   than   head   and 
body,  usually  less  than  90. 
y.  Tail  very  sharply  bicolor  and  slightly  peniclUate ;  with  or 
without  a  white  spot  at  anterior  base  of  ear. 

P.  maniculatu8  (p.  37) 
jj.  Tall   less  sharply  bicolor  and  slightly  or  scarcely  penlcll- 
late ;  without  a  white  spot  at  anterior  base  of  ear. 

1.  Size  averaging  larger;  color  usually  darker.     Habitat 

Austrorlparian   zone  of  southern   United   States. 
P.  goasypinus   (p.  135) 

2.  Size  averaging  smaller:  color  usually  paler.     South- 

eastern   Canada    to   southeastern    Mexico. 

P.  leucopus   (p.   112) 
U.  Tall  always  longer  than  head  and  body,  usually  more  than  90. 
/.  Habitat   United   States,   Canada,   Alaska,   and   Lower   Cali- 
fornia. 
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k.  Tarsal   joints   white   like   upper   side  of  hind   foot. 

P.  pectoralia  (p.  160) 

kk.  Dvukj  of  hind  let?  extending  to  and  more  or  less  over 

tarsal  Joint. 

I.  Proximal  half  of  sole  of  hind  foot  hairy ;  tall  closely 

haired,    sharply    blcolor,    and   slightly    penlclllate; 

with  or  without  white  spot  at  anterior  base  of  ear. 

Chiefly  northern  or  coastwise. 

P.  manivulatUB  (p.  37) 
{{.  Proximal    fourth   or   less   of  hhid   foot   hairy ;    tail 
loosely  hairy  and  penlclllate :  without  white  spot' 
at  anterior  base  of  ear.     Chiefly  southern  and  In- 
terior. 
/.  Size  lart?er ;  skull  heavier ;  greatest  length  of  skull 

27  or  more P.  boylei  (p.  141) 

2.  Slxe  smaller ;  skull  lighter ;  greatest  length  of  skull 

26  or  less P.  crinitu^  •  (p.  229. 

y>.  Habitat  Mexico  (except  Lower  California). 

k.  Dusky  of  hind  leg  extending  to  and  more  or  less  over 
tnrsal  Joint. 
/.  Size  larger ;   tall  relatively  shorter ;  maxillary  tooth- 
row  usually  4  or  more P.  boylei  (p.  141i 

2.  Size  smaller;  tall  relatively  longer;  maxillary  tooth- 
row  usually  less  than  4 P.  pect oralis  (p.  160> 

kk.  Tarsal  Joint  white  like  upper  side  of  hind  foot. 
/.  Size  large;  hind  foot  more  than  23. 

P.  polius   (p.  177) 
2.  Size  smaller;  hind  foot  less  than  23. 

P.  pectoralis   (p.   160) 

55.  Tail  more  than  150 P.  mekiaturus  (p.  189) 

aa.  Hind   foot    25  or  more. 

5.  Habitat  entirely  south  of  Canada. 

c.  Tall  rather  short,  not  more  than  00 P.  goBsypinUB  (p.  135) 

cc.  Tail  always  more  than  90. 

d.  Forearm  and  forefoot  blackish  or  partly  «>  to  base  of  digits. 

P.  melanocarpuB   (p.   216) 
dd.  Dusky  of  forearm  not  extending  beyond  carpal  Joint, 
e.  Size  very  large;  hind  foot  30  or  more. 

/.  Total  length  more  than  300 P.  zarhynchuB  (p.  217) 

ff.  Total  length  less  than  300.  « 

y.  Supraoriiital   liorder   more  or   less  beaded.     Habitat  Oaxaca   and 

Guerrero P.  megalops  (p.  213» 

fifl.  Supraorbital  border  not  beaded. 
/.  Larger.     Habitat  Chiapas  and  Guatemala. 

P.  guatcmalenBis   (p.   193> 

2.  Smaller.    Habitat  Costa  Rica  and  Panama P.  nudipes'ip.  195) 

ce.  Size  smaller ;  hind  foot  less  than  .SO. 

f.  Tarsal  Joint  white  like  upper  side  of  hind  foot P.  poliUB  (p.  177) 

ft.  Dusky  of  hind  leg  extending  at  least  to  tarsal  Joint 

//.  Habitat  Costu  Rica  and  Panama I P.  nudipcB  (p.  195 1 

Off.   Hnbitnt  north  of  Costa  Rica. 

h.  Ear  from  notch  in  dry  skin  not  more  than  19. 

i.  Dusky  of  hind  leg  extending  over  upper  side  of  hind  foot 
at  least  halfway  to  base  of  toes, 
y.  Skull  with  a  slight  supraorbital  bead, 
i.  Size  smaller ;  maxillary  tootbrow  less  than  5. 

P.  mcxicanuB  (p.  198) 
f.  Size  larger ;  maxillary  tootbrow  5  or  more. 

P.  megalopB  (p.  213) 
/>.  Skull  without  l>ead. 

k.  Color    chiefly  dusky ;    tail    blackish    all    around   or 
at    least    with    basal    part    of    underside    some- 
what dusky. 
/.  Smaller;  tail  less  than  120__P.  lepturuB  (p.  190» 
2.  Larger;  tail  more  than  120 P.  furvuB  (p.  196) 

« This  species  belongs  with  the  subgenus  Haplomytotnya,  but  as  it  is  somewhat  con- 
nectant  and  easily  misplaced,  it  is  included  In  this  key  as  well  as  in  that  to  Haplomp- 
lomys. 
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If*.  Color    chiefly    tawny   or   ochraceous ;    tall    sharply 

and  evenly  Wcolor P.  boylei  (p.  141) 

H.  Dusky  of  hiad  leg  not  extending  halfway  to  base  of  toes. 
j.  Supraorbital   l)order   slightly  to   strongly  beaded,  or,   if 
not,  then  tall  not  evenly  bicolor. 
k.  Size  smaller;  htnd  foot  not  more  than  26.     Penin- 
sula of  Yucatan P.  yucatanicus  (p.  211) 

kk.  Size  larger;  hind  foot  2ft-30. 

/.  Tail  blackish  all  around P.  megalops  (p.  213) 

U.  Tall    blotched    with    whitish    on    underside    or 
sometimes  evenly  bicolor. 
m.  Size  larger;  maxillary  toothrow  5  or  more. 
P.  furvus  (p.  19«) 
mm.  Size    smaller;    maxillary    toothrow    less 
than  5. 
/.  Supraorbital  border  strongly  beaded  (ex- 
cept in  subspecies  angelensis) .     West- 
ern Mexico  north  of  the  Isthmus  of 
Tehuantepec_P.  handeranua  (p.  207) 
01  Supraorbital    border    slightly    beaded. 
Southern    and    eastern    Mexico    and 

Guatemala P.  mexicanus  (p.  198) 

jf.  Supraorbital  border  often  sharp-angled  but  not  beaded ; 
tail  evenly  and  usually  sharply  bicolor. 

k.  Total  length  240  or  more P.  oajeacensis  (p.  158) 

**.  Total  length  less  than  240. 

1.  Tall  relatively  longer;  hind  foot  23-25. 

P.  boylei  (p.  141) 

2.  Tall  relatively  shorter ;  hind  foot  rarely  If'ss  than 

25 P.  hyloceiea  (p.  159) 

hh.  Ear  from  notch  In  dry  skin  more  than  19. 

i.  Supraorbital   border  slightly   beaded   or  at  least  somewhat 
elevated. 
j.  Tall  less  than  120.     Guatemala.-.P.  altilaneus  (p.  197) 
Jf/.  Tall  more  than  120,  or,  If  not,  then  habitat  north  of 
Guatemala. 
k.  Sides  of  face  chiefly  grayish  ;  tail  not  less  than  130, 
usually  more  than  140;  tail  evenly  bicolor  (except 
in  P.  xenurus,  confined  to  the  State  of  Durango). 
X.  Tail  evenly   (not  always  sharply)   bicolor. 

P.  tnelanophrya   (p    184) 
2.  Tail  dusky  brownish  all  around  except  a   poorly 
defined  whitish  line  on  under  side. 

P.  xenurus  (p.  188) 
kk.  Sides  of  face  chiefly  tawny,  ochraceous,  or  dusky  ; 
tall  entirely  dusky,  irregularly  blotched  below,  or 
evenly  bicolor. 

1.  Size  larger ;   maxillary  toothrow  5  or  more ;   brain- 

case   broad ;    pelage  usually   long. 

P.  megalops   (p.  213) 

2.  Size    smaller ;    maxillary    toothrow    less    than    5 ; 

bra  Incase     usually     narrower ;     pelage     usually 

short P.  mexicanus  (p.  198) 

H.  Supraorbital  border  not  beaded  nor  elevated. 

/.  Tall  blackish  or  blotched  with  whitish  below ;  nasals  ex- 
panded anteriorly P.  furvus  (p.  196) 

2.  Tall  evenly  bicolor ;  audltnl  bullie  rather  large. 

P.  difficilis   (p.  178) 
55.   Habitat  Islands  off  the  coast  of  Alaska  and  British  Columbia— P.  sitkenaia  (p.  101) 

Key  to  subspecies  of  Peromyscus  maniculatus. 

a.  Habitat  Alaska  and  Canada. 

5.  Habitat  east  of  the  100th  meridian. 

c.  Habitat  Islands  off  coast  of  Nova  Scotia  and  New  Brunswick. 

1.  Color  grayer;  tall  longer.     Grand  Manan  Id P.  m.  argentatus 

t.  Color  browner;  tall  shorter.     Magdalen  Ids p.  m.  eremua 
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cc.  Habitat  mainland. 

d.  Tall  shorter,  ayeragiof;  less  than  90 ;  hind  foot  rather  lar^e.     Iludsonlan 

xone,  Labrador  to  Hudson  Bay,  etc P.  maniculatu^ 

dd.  Tail  longer,  averaging  more  than  90. 

/.  Color  grayer.     Nova  Scotia,  New  Brunswick,  etc P.  m.  abietorum 

t.  Color  more  tawny  or  buffy.     Southern  Ontario  and  Quebec P,  m.  graciliM 

bb.  Habitat  west  of  the  100th  meridian. 

c.  Tall  about  equal  to  or  shorter  than  head  and  body,  usually  less  than  90. 
d.  Color  darker.     Chiefly  forested  regions  north  and  west  of  Great  Plains. 
c.  Color  very  dark.     Islands  and  coast  of  British  Columbia. 
1.  Size  smaller ;  hind  foot  19-21 ;  lateral  line  less  prominent. 

P.  m.  austeruM 
t.  Size  larger;  hind  foot  21-22;  lateral  line  more  prominent.     Satuma 

Island P.   m.   aaturatua 

ee.  Color  somewhat  paler.     Chiefly  east, of  the  coast  rnngos. 

/.  Skull  longer;  bralncase  wider.     Chiefly  southern  British  Columbia. 

P,  m.  art€mi9i4U 

If,  Skull  smaller;  bralncase  smaller.     Northwest  Canada P.m.arctii^uM 

dd.  Color  paler,  usually  chiefly  bright  ochraceous  buff.     Great  Plains  of  Sas- 
katchewan, etc P.  m.  nehrascensis 

cc.  Tail  longer  than  head  and  body,  usually  more  than  90,  often  more  than  100. 
d.  Sice   larger ;    hind   foot   24-25.     Coast   of  northern    British    Columbia    and 

Alaska P.  m.  macrorhinus 

dd.  Size  smaller ;  hind  foot  21-24. 

e.  Tail  and  ears  averaging  longer.     Southern  British  Columbia — P.  m.  area€ 
ee.  Tail  and  ears  averaging  shorter.     Northern  British  Columbia  and  Alaska. 

/.  Color  more  grayish.     Headwaters  of  Yukon  River P.  m.  algidus 

ff.  *Color  more  brownish,     (^oastnl. 

/.  Skull  lighter;  rostrum  longer.    Alaska P.  m.  hylaeus 

ft.  Skull  heavier;  rostrum  shorter.     Queen  Charlotte  Islands. 

P.  m.  keeni 
aa.  Habitat  United  States  and  Mexico, 
b.  Habitat  United  States. 

c.  Habitat  east  of  the  Mississippi  River. 

d.  Tall  long,  always  more  than  80,  usually  more  than  90. 

e.  Color  more  grayish.     Eastern  Maine P.  m.  abietorum 

ee.  Color    more    brownish    or    dusky.     Northern    States    and    Appalachian 
Mountains, 
i.  Size  larger ;  dark  dorsal  area  less  distinct.    Minnesota  to  New  Hampshire. 

P.  m.  graciliM 
ft.  Size  smaller;  dark  dorsal  area  more  distinct     Western  l^ennsylvanta 

to  northern  Georgia : P.  m.  nubiterme 

dd.  Tall  70  or  less.     Mississippi  Valley P.  m.  bairdi 

cc.  Habitat  west  of  the  Mississippi  River. 

d.  Size  smaller ;  hind  foot  rarely  more  than   19 ;  tall  rarely  more  than    00 ; 
greatest  length  of  skull  22-25. 

e.  Size  very  small;  hind  foot  15-17.     Texas P.  m.  pallescens 

ee.  Size  larger;  hind  foot  18-20.     Chiefly  north  of  Texas. 

f.  Color  chiefly  dark  brown  or  blackish p.  m.  bairdi 

ff.  Color  chiefly  ochraceous  buff. 

1.  Size  smaller P.  m.  luteua 

2.  Size  larger P.  m.  nebra^censia 

dd.  Size  larger;  hind  foot  rarely  less  than  20;  tail  55-120;  greatest  length  of 

skull  rarely  less  than  25. 
e.  Tall  longer,  averaging  more  than  90.  frequently  more  than  100. 
1.  Size  larger;  hind  foot  22-24.     Cascade  Mountains  and  coast  of  Wash- 
ington  P.  m.   oreat 

ft.  Size  smaller;   hind  foot  21-22.     Coast  of  Oregon  and   northern    Cali- 
fornia  P.    m.   rubidut 

ee.  Tail  shorter ;  averaging  less  than  90.  uRually  less  than  80. 
/.  Color  paler,  ochraceous  buff  or  vinaceous  predominating. 

g.  Tail  averaging  shorter.     Chiefly  east  of  the  Rocky  Mountains. 
1.  Color  more  buffy.     Northern  Texas  to  central  Montana. 

P.  m.  nebrasceiuit 
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2.  Color  more  vinaceous.     Western  Texas  and  southern  Mexico. 

P.  m,  blandua 
gg.  Tail   averaging   longer.      Great    Basin    regjon    and   southeastern 

California P.  m.  sonorienais 

ff.  Color  darker ;  dusky,  dark  brown,  or  tawny  ochraceous  predomhiating. 
g.  Color  very  dark.     Chiefly  coast  of  Puget  Sound. 
1.  Sise  larger ;   tail   relatively   shorter ;  skull   larger  and   heavier. 

San  Juan  Island P.  m.  holUsteri 

B.  Size,  smaller ;  tail  relatively  longer ;  skull  small  and  light. 

P.  m.  austeru9 
gg.  Color  somewhat  paler.     Chiefly  Rocky  Mountain  region  and  Cali- 
fornia (except  northwest  coast  and  eastern  desert  regions). 
h.  Sise  larger ;  skull  broader  and  heavier ;  nasals  usually  11  or 
more.     Eastern  Washington,  Idaho,  Montana,  and  Wyoming. 

P.  m.  artemisiw 
hh.  Size  smaller;  skull  lighter;  nasals  usually  less  than  11. 
*.  Color  more  tawny  ochraceous,  especially  In  winter  pelage. 
Southern  Rocky  Mountains,  Colorado,  Utah,  Arizona,  and 

New  Mexico P.  m.  ruflnus 

ii.  Color  more  dusky,  except  In  worn  pelage.     California. 
J.  Averaging  smaller  and  paler.     Mainland  of  California. 

P.  m.  gamheH 
Jj.  Averaging  larger  and  darker.    Santa  Barbara  Islands. 

i.  Smaller ;  tall  and  ears  shorter P.  m.  clementU 

B.  Larger ;  tall  and  ears  longer P.  m.  catalinw 

bb.  Habitat  Mexico. 

c.  Habitat  mainland  and  islands  of  Lower  California. 

d.  Sise  larger ;  hind  foot  20-23 ;  greatest  length  of  skull  usually  more  than  26. 
Chiefly  Insular, 
e.  Color  decidedly  grayish,  chiefly  pale  ^ru  drab.     San  Roque  Island. 

P.  m.  cineritiu9 
ee.  Color  less  grayish,  chiefly  buffy  or  ochraceous,  more  or  less  mixed  with 
dusky. 

/.  Color  darker.     Coronados  and  Todos  Santos  Islands P.  m.  dubivM 

ff.  Color  paler. 

/.  Size  smaller.     San   Geronimo,  Natividad,  and  San  Martin   Islands. 

P.  m.  geronimensis 
2.  Size  larger.     Magdalena  Island  and  adjacent  mainland, 

P.  m.  magdalenae 
dd.  Size  smaller ;  hind  foot  19-20 ;  greatest  length  of  skull  usually  less  than 
26.     Chiefly  mainland  of  Lower  California  (except  margaritae.) 
e.  .Color  darker,  usually  with  considerable  dusky  mixture.     Northwestern. 

P.  m.  gambeli 
ee.  Color  paler,  chiefly  pinkish  buff  or  ochraceous  buff. 

/.  Very  pale,  chiefly  pale  pinkish  buff.     Margarita  Island. 

P.  m.   margaritae 
»  Jf.  Not  so  pale,  chiefly  ochraceous  buff.     Mainland  of  Lower  California. 

1.  Paler,  usually  with  buffy  shades  toned  down  by  whitish.     Southern 

and  central   Lower  California P.   m.   coolidgei 

2.  Not    so    pale,    usually    with    buffy    shades    entirely    predominating. 

Northeastern P.  m.  8onorien9i8 

re.  Habitat  continental  Mexico  (I.  e„  all  except  Lower  California). 

d.  Color  paler,  chiefly  buffy  ochraceous  or  pale  vinaceous ;  size  slightly  smaller ; 
hind  foot  averaging  less  than  22.     Chiefly  northern. 

1.  Size  slightly   smaller;   tall   shorter,  averaging  less  than   70;   color   more 

vinaceous.     Chiefly  east  of  the  Sierra  Madre P.  m.  hlandus 

2.  Size   slightly   larger;    tail   longer,    averaging   more   than   70;   color   more 

buffy.     Chiefly  west  of  the  Sierra  Madre P.  m.  sonoriensia 

dd.  Color  darker,  chiefly  russet  or  dusky  ;  size  slightly  larger ;  hind  foot  usually 
22  or  more.     Chiefly  southern. 

1.  Color  more  dusky P.  m.  labecula 

2.  Color   more   rufescent P.    m.   fulvus 
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PEROMYSCUS  MANICULATUS  (WAnNER). 

(PI.  II,  flK.  1.) 

Heaperomys  maniculatus  Wagner,  WIeg.  Archiv.  f.  Naturgesch.,  XI  (1),  p.  14S, 

1845. 
[Heaperomys]  arcticus  Sauss.,  Coues,  Monogr.  N.  Am.  Rod.,  p.  67,  1877 — nomen 

nudum, 
Pcromyscus  canadensis  umhrinus  Miller.  Proc.  Bost.  Soc.  Nat.  Hist,  XXVIII. 

p.  23.  April.  1807— Peninsula  Harbor.  Ontario. 
Pcromyscus  manicnlntus  Bangs,  Am.  Nat,  XXXII.  p.  496,  1S9S. 

Type  locality. — Labrador;  doubtless  one  of  the  old  Moravian 
settlements  on  the  northeast  coast:  specimens  from  Nain  used  for 
present  diapiosis. 

Geographic  distribution. — Hudsonian  zone  of  northeastern  Canada, 
from  the  northeastern  coast  of  Labrador  to  the  west  side  of  Hudson 
Bay  and  south  to  the  border  of  the  Canadian  zone  to  meet  the  range 
of  P.  m.  gracilis. 

'  Characters. — Size  medium;  tail  moderately  long,  al)out  half  the 
total  length  or  slightly  more;  coloration  regular, median  dorsal  region 
somewhat  contrasted;  under  side  of  hind  feet  hairy  except  on  pads 
and  spaces  between  them;  tail  well  haired,  sharply  bicolor  and  dis- 
tinctly penciled. 

Color. — Adult  in  August :  Sides  and  lateral  upperparts  dark  brown 
(Mars  brown),  tinged  with  fawn;  median  dorsal  region  darker 
(mummy  brown),  beginning  behind  shoulders  and  extending  with 
decreasing  width  to  base  of  tail ;  orbital  region  and  base  of  whiskers 
blackish;  ears  dusky  with  pale  edges;  preauricular  lanuginous  tuft 
with  a  few  white  hairs;  underparts  white,  not  entirely  concealing 
plumbeous  undercolor;  feet  white;  tail  sharply  bicolor,  brownish 
black  above,  white  below.  Adolescent  pelage:  Head,  sides,  and 
lateral  upperparts  sepia  produced  by  mixture  of  black  and  shades  of 
buff;  median  dorsal  region  and  thence  to  base  of  tail  black  with  only 
slight  admixture  of  lighter;  tail  intense  black  above;  ears  black  or 
blackish  outside,  whitish  inside,  edges  sharply  white:  otherwise  as  in 
adult.  Young  in  first  coat :  General  color  slate  gray,  overlaid  with 
white  on  underparts.* 

Skull. — Size  larger  than  in  P.  m.  gracilis;  braincase  rather  broad 
and  flattened,  shallower  than  in  gracilis  or  arctic  us;  nasals  longer  and 
nari'ower  than  in  arcticus;  rostrum  light;  palatine  slits  rather  long 
and  nearly  parallel-sided. 


<»  I>eRCTii)tloii  based  on  series  of  well-made  skins  coUeeted  by  W.  E.  Clyde 
Todd  in  summer  of  1901  for  the  Carnegie  Museum  of  Pittsburg,  supplemented 
by  a  number  of  flat  and  otherwise  i>oorly  made  skins  (now  in  the  Museum  of 
Comparative  Zooloj?y)  colltn-ted  by  the  Moravians  for  J.  D.  Sornborger,  who 
kindly  loaned  them  for  study. 
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Measurements. — Average  of  9  adults  from  Xain  and  Windsor  Har- 
bor, Labrador:  Total  length  179  (174-198);  tail  vertebra?  84  (75- 
95)  ;  hind  foot  21  (19-23).  Of  5  adults  from  Oxford  House,  Kee- 
watin:    188.8  (185-193) ;  98  (88-95) ;  20. 

Type  specimen. — A  specimen  having  every  claim  to  acknowledg- 
ment as  the  type  of  this  species  is  in  the  Zoologischer  Staats-Samm- 
lung  of  Munich,  Bavaria,  where  I  was  permitted  to  examine  it 
through  the  courtesy  of  Professor  Hertwig  and  his  assistant,  Doctor 
Leisewitz.  An  early  label  attached  to  it  has  the  following  data: 
"  Tlesperomys  manicnlatus  Wagn.  Dr.  Barth  dst  1844.  Labrador." 
The  pelage  is  considerably  faded  and  the  specimen,  although  now 
removed  from  its  stand,  is  still  in  mounted  posture  and  has  the  wires 
and  glass  eyes  of  an  exhibition  specimen.  Otherwise  it  is  in  good 
condition  and  all  its  general  characters  are  obvious,  as  sharply  bicolor 
and  slightly  penicillate  tail,  white  margined  ears,  soft  pelage,  and  so 
on.  No  skull  accompanies  the  skin.  The  hind  foot  measures  20.5  mm., 
and  the  tail,  which  is  intact  but  shrunken  over  the  vertebrae,  measures 
64  mm. 

Remarlcs. — This  was  the  first  to  be  named  and  almost  the  last  to  be 
recognized  of  a  large  group  of  inosculating  forms — the  largest  and 
most  remarkable  of  the  genus,  and  perhaps  of  American  mammals. 
Its  distribution  is  wider  and  the  number  of  intergrading  forms  and 
of  individuals  is  greater  than  in  any  similar  group  of  mammals 
known.  From  typical  maniculat^is^  development  may  be  traced  step 
by  step  absolutely  without  break  through  all  the  numerous  subspecies. 
Throughout  the  group  many  interesting  problems  of  distribution  and 
development  are  presented;  these  are  discussed  so  far  as  space  wuU 
permit  in  connection  with  the  descriptions  of  the  forms  concerned. 
Typical  manicnlatus  is  most  similar  to  subspecies  arcticmH^  merely 
having  a  slightly  longer  tail  and  slight  cranial  differences.  Speci- 
mens from  the  Hudson  Bay  region,  though  referable  to  manicnlatus^ 
approach  arcticns  and  gracilis.  Typical  7n<inicnlatus  differs  from 
grac-ilis  in  shorter  tail,  darker  color,  greater  extent  of  dusky  on  dor- 
simi,  and  in  cranial  characters,  notably  broader,  flatter  braincase. 
From  arcticns^  it  is  distinguished  by  longer  tail  and  by  average  cra- 
nial characters,  as  wider  braincase,  and  longer,  narrower  nasals. 
Specimens  of  gracilis  from  Crmlbout  and  Lake  Edward,  Pi'ovince  of 
Quebec,  are  almost  typical,  showing  only  slight  tendency  toward 
Toaniculatus. 

Specimens  from  the  north  shore  of  Lake  Superior  described  under 
the  name  umhrhius  seem  best  referred  to  maniculatus.  A  large  series 
from  Isle  Eoyale,  Michigan,  is  almost  like  series  from  the  Hudson 
Bay  region  and  can  scarcely  be  referred  to  gracilis.  Others  from 
immediately  south  of  Lake  Superior,  however,  are  longer  tailed 
and  lighter  colored  and  are  indistinguishable  from  specimens  from 
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northern  New  York.  These  are  taken  as  representing  typical 
gracilis.  The  type  of  gracilis^  supposed  to  have  come  from  Michi- 
gan, has  such  a  long  tail  that  presumably  it  came  from  the  southern 
or  central  part  of  the  State. 

Specimens  examined, — ^Total  number  239,  from  localities  as  fol- 
lows : 

Xeewatiix:^  Echiniamish  River,  17;  Hayes  River,  25  miles  above  York 
Factory,  1;  Hill  River,  9;  Norway  House,  9;  Oxford  House,  13; 
Oxford  Lake,  8;  Pine  Lake,  8;  Robinson  Portage,  15;  Sea  River 
Falls,  4;  Shamatawa  River,  4;  Steele  River,  2;  Trout  Falls,  1;  York 
Factory,  36. 

Labrador:  Great  Whale  River,  1 ;  Hopedale,  3 ;  Labrador,  2 ;  Makkovik,  5 ; 
Nain,  18;  Rama,  2;  Windsor  Harbor,  18. 

Michigran:  <>  Isle  Royale,  55. 

Ontario:  *»  Moose  Factory,  1;  Peninsula  Harbor,  7. 

PEROMYSCUS  MANICULATUS  GRACILIS  (Le  Oonte). 

(PI.  II,  fig.  5;  PI.  VII,  fig.  12;  PI.  VIII,  fig.  C.) 

Hesperomys  gracilis  I^  Conte,  Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  442,  l.S.^>5. 
Sitomys  americanus  canadensis  Miller,  Proc.  Biol.  Soc.  Wash.,  VIII,  pp.  55-09, 

June  20,  1893— Peterboro,  N.  Y. 
Peromyscus  gracilis  Lyon  and  Osgood,  Bull.  No.  62,  U.  S.  Nat  Mua,  p.  131, 

Jan.  27,  1909. 

Type  locality. — Michigan.^ 

Geographic  distribution. — Northeastern  United  States  and  south- 
em  Canada  from  northern  Minnesota  east  through  northern  Wiscon- 
sin, Michigan,  Ontario,  Quebec,  New  York,  and  western  New  Eng- 
land.   Canadian  zone. 

Characters. — Similar  to  manicnlatvs^  but  color  slightly  less  clouded 
with  dusky;  hind  foot  smaller;  tail  longer,  actually  and  relatively; 
skull  smaller  and  narrower.  Superficially  similar  to  novvhoracensis^ 
but  tail  longer,  more  distinctly  penciled,  and  more  sharply  bicolor; 
pelage  softer;  skull  more  slender;  molar  teeth  smaller. 

Color. — Unworn  pelage  (fall  and  winter) :  Ground  color  varying 
from  russet  through  cinnamon  to  isabella  color,  more  nearly  russet  on 
flanks  and  posterior  part  of  back,  becoming  grayer  and  more  nearly 
isabella  color  across  shoulders  and  on  top  of  head;  dusky  mixture 
moderate  throughout,  somewhat  concentrated  in  middle  of  back ;  gen- 
eral effect  on  sides  nearly  raw  umber,  on  dorsum  same  but  strongly 
blackish,  on  shoulders  rusty  hair  brown;  ears  blackish,  narrowly 
edged  with  whitish,  often  with  a  few  white  hairs  at  anterior  bases; 
narrow  orbital  ring  and  spot  at  base  of  whiskers  blackish ;  underparts 

«  All  approaching  gracilis  and  arcticus. 

ft  In  the  absence  of  pr<K)f  to  the  contrary,  Michigan  may  be  taken  as  the  type 
locality  of  gracilis,  in  accordance  with  the  statement  of  the  original  descrip- 
tion and  notwithstanding  the  queries  on  the  labels  of  the  tyi)e  8i)ecimen. 
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white ;  feet  white,  forearm  usually  slightly  dusky,  '  ankles '  dusky ; 
tail  blackish  above,  white  below.  Worn  pelage  (spring  and  early 
summer)  :  Similar  to  unworn  pelage,  but  dusky  mixture  more  or  less 
eliminated  or  changed  to  shades  of  cinnamon  which  are  scarcely  con- 
trasted with  the  ground*  color ;  general  effect  dull  cinnamon  on  sides, 
shading  to  russet  or  Mars  brown  on  dorsum;  markings  about  face, 
ankles,  and  upper  side  of  tail  brownish  instead  of  blackish.  Ado- 
lescent pelage:  General  effect  of  upperparts  broccoli  brown,  hair 
brown  or  nearly  isabella  color.  Young  in  first  coat:  General  effect 
of  upperparts  hair  brown  to  sepia,  usually  somewhat  blackish  or 
slaty  in  middle  of  back. 

Skull. — Similar  to  that  of  maniculatus^  but  smaller  and  narrower ; 
braincase  not  so  broad  nor  so  flattened.  Also  similar  to  that  of 
arcticus^  but  narrower,  with  zygomata  less  widely  '  elbowed '  ante- 
riorly and  nasals,  longer  and  narrower.  Slightly  similar  to  that  of 
novehoracensia^  but  braincase  narrower,  nasals  longer,  maxillaries 
less  bulging  in  front  of  infraorbital  foramen,  anterior  part  of  zygo- 
mata lighter,  palatine  slits  longer  and  more  nearly  parallel-sided; 
molar  teeth  smaller. 

Measurements. — Two  adults  from  Porcupine  Mountains,  Onton- 
agon County,  Mich.:  Total  length,  192,  178;  tail  vertebra?,  95,  114; 
hind  foot,  22,  20.  Average  of  9  adults  from  Tower,  Minn.,  186 
(.174r-200),  90  (80-104),  19.8  (19-21) ;  of  10  adult  males  from  Peter- 
boro,  N.  Y.,  190  (176-206),  96.8  (85-108),  21.4  (20.8-21.8);  of  10 
adult  females  from  Peterboro,  N.  Y.,  178  (171-200),  89  (84-100),  20.7 
(19.&-21.8). 

Type  specimen. — No.  i^f  ?|  U.  S.  National  Museum  evidently  is  the 
type  of  Uesperomys  gracilis  Le  Conte.  It  agrees  perfectly  with  the 
i'riginal  description  and  has  passed  as  the  type  for  more  than  thirty 
years.  It  bears  several  labels,  among  them,  one  in  the  hand  of  Doctor 
Coues,  as  follows :  ^^Hesp.  gracilis.  Le  Conte's  type  specimen.  Wis- 
consin? Ohio?  Michigan?"  In  the  Museum  catalogue  under  No. 
10292  occurs  the  remark  *'  Dry  type  of  gracilis  "^"^  (entrj'  made  in  1872). 

The  specimen  is  in  poor  condition.  The  skin  consists  of  the 
anterior  and  posterior  parts  connected  by  thread  and  cotton.  The 
left  hind  foot  and  the  tail  are  present,  and  also  the  ears,  which  are  in 
fair  condition.  The  tail  measures  approximately  95  millimeters — 
the  tip  has  been  broken  off.  The  skull  has  been  removed  and  is 
sufficiently  complete  to  show  important  characters.  The  posterior 
part  has  been  broken  away,  including  the  greater  part  of  the  brain- 
case and  the  sphenoid  and  occipital  regions.  The  tips  of  the  nasals 
are  slightly  broken.     The  teeth  and  both  mandibles  are  intact. 

Remarks. — Under  the  name  canadensis^  this  form  has  become  well 
known  in  recent  years.  It  is  the  long-tailed  mouse  of  the  northeastern 
United  States  as  opposed  to  the  shorter  tailed  norehoract^nsis  with 
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which  it  has  often  been  confused.  It  is  really  quite  distinct  from 
iiovebovdrensis^  and  adult  specimens  of  the  two  are  readily  distin- 
guishable by  both  external  and  cranial  characters.  Immature  or 
poorly  prepared  specimens,  however,  are  sometimes  difficult  to  deter- 
mine. Although  living  in  the  same  general  localities,  gracilis  and 
iwvehararensis  are  nearly  always  confined  to  different  local  habitats, 
gracilis  showing  preference  for  the  colder,  more  moist  places,  or  deep, 
mostly  coniferous,  woods;  novehoracensis  for  the  warmer,  dryer,  more 
open  country,  or  deciduous  woods. 

Like  the  other  members  of  the  manieidatus  series,  gracilis  grades 
into  surrounding  forms  by  scarcely  perceptible  degrees.  On  the 
north  and  east  it  meets  maniculatus  and  ahietorum;  on  the  northwest, 
arrt/cffs;  and  on  the  south,  nubiterrce.  Large  series  from  the  Hudson 
Bay  region  referred  to  maniculatus  plainly  approach  areticiiSj  being 
darker  and  shorter  tailed  than  gracilis.  They  so  nearly  combine  the 
characters  of  maniculatus^  gracilis^  and  arcticus  that  without  violence 
they  might  be  placed  with  any  of  the  three.  In  the  same  way,  ^eci- 
men.^  from  New  Hampshire  approach  abietontm^  and  others  from 
Pennsylvania  tend  toward  nuhiterrfp.  Even  specimens  from  Peter- 
boro,  N.  Y.,  the  type  locality  of  '  canadensis '  show  slight  tend- 
ency toward  ahietomm^  but  they  are  much  nearer  to  gracilis^  and  as 
there  is  scarcely  room  for  three  forms  in  this  series,  canadensis  is  not 
recognized. 

The  application  of  the  name  gracilis  to  this  form  seems  incon- 
testable (regardless  of  the  supposed  type  specimen,  which  unquestion- 
ably belongs  to  this  form),  because  the  measurements  given  in  the 
original  description  could  not  possibly  apply  £o  novehoracensis.  The 
original  description  is  as  follows: 

Hair  dark  slate-color  above,  a  little  tipped  with  brown,  cheeks,  line  above 
the  mouth,  chin,  throat,  and  body  beneath  white,  allowing  the  dark  color  of  the 
lower  part  of  the  hair  to  shine  through  in  such  a  manner  as  to  cause  these 
parts  to  appear  grey.  Outer  side  of  fore  legs  brownish,  thighs  slate  colored 
both  above  and  beneath,  feet  pale  grey,  nearly  white.  Head  narrow,  nose  some- 
what ix)inted,  ears  large,  open,  narrowly  edged  with  whitish.  Tail  longer  than 
head  and  body. 

I^ength  3.8  in.    Tail  4  in.     ♦     ♦     ♦ 

Inhabits  Michigan ;  Prof.  Baird. 

Specimens  examiyied. — ^Total  number  234,  from  localities  as  fol- 
lows: 

Massachusetts:  Mount  Gray  lock,  2. 

Michigan:  Park  Siding,  5;  Porcupine  Mountains,  4;«  Suny,  4. 
Minnesota:  Bridgmau,  3;  Minnesota,  4;  Tower,  14;  Two  Harbors,  2. 
New  Hampshire:  Dublin,  1;  Mount  Washington,  16;  Ossipee,  3. 
New  York:  Alder  Creek,  3;  Catskill  Mountains,  13;  Elizabethtown,  2; 
I>ake  George,  1 ;  locust  Grove,  16;  Mountain  View,  3;  Peterboro,  68; 
Piseoo,  4. 


<»Coll.  Univ.  of  Michigan.    Submitted  for  examination  by  Prof.  C.  C.  Adams. 


Digitized  by  LjOOQ IC 


l^OO.l  MANICULATUS  GROUP — ABIETORUM.  45 

Ontario:  Algonquin  Park,  11 ;  Bracebridge,  1 ;«  Deer  Park,  3  ;<»  Grand 
Bend,  1;  Gravwihurst,  2;  Michipicoten  Island,  I^ake  Superior,  4; 
North  Shore,  Lake  Superior  (Agassiz),  1;  Port  B'ranks,  3;  Sand 
Lake,  1. 

Quebec:  Godbout,  2 ;  Lac  aux  Sables,  3 ;  Lake  Edward,  6 ;  Murray  Bay,  11. 

Vermont:  Burlington,  1;  Mount  Mansfield,  9. 

Wisconsin:  Eagle  River,  7  (approaching  maniculatus) . 

PEROMYSCUS  MANICULATUS  ABIETORUM  Bangs. 

Peromysctis  canadensis  ahietorum  Bangs,   Proc.  Biol.   Soc.  Wash.,  X,  40-50, 
Mar.  9,  1896. 

Type  locality. — James  River,  Nova  Scotia. 

Geographic  distribution. — Nova  Scotia  and  neighboring  parts  of 
eastern  Canada;  west  to  cjentral  Maine. 

General  characters. — Similar  to  P.  m.  gracilis^  but  paler  and  grayer. 

Color. — No.  2201  Bangs  Collection,  in  slightly  worn  summer  pelage : 
Simihir  to  P.  m.  gracilis.,  but  paler  and  grayer;  upperparts  and  sides 
almost  uniform  drab,  with  very  fine  dusky  grizzling  and  scarcely  any 
indication  of  a  dark  dorsal  stripe;  orbital  region  and  base  of  whiskers 
with  weak  dusky  markings ;  tail  brownish  black  above,  white  below ; 
underparts  white.  Full  winter  pelage  (No.  1473  U.  S.  National  Mu- 
seum) :  Almost  as  in  same  pelage  of  P.  m.  gracilis^  being  not  grayer, 
but  slightly  browner ;  general  color  bister,  with  a  tinge  of  fawn  color, 
this  produced  by  grizzling  of  pale  fawn  color  and  dusky ;  back  essen- 
tially like  sides ;  underparts  pure  snowy  white. 

Skull. — Essentially  as  in  P.  m.  gracilis. 

Measurements. — ^Type:  Total  length,  200;  tail  vertebra*,  103;  hind 
foot,  20.  Average  of  10  adults  from  Third  Mopang  Lake,  Maine: 
177  (171-187);  91.6  (82-97);  21  (20-22).. 

Type  specimen. — ^No.  2205,  Museum  of  Comparative  Zoology,  Cam- 
bridge, Mass.  $  adult,  Aug.  8,  1894.  Formerly  same  number, 
Collection  of  E.  A.  and  O.  Bangs.  Well-made  specimen  accompanied 
by  full  data  including  flesh  measurements  taken  by  the  collector,  C. 
h!  Goldthwait. 

Remarks. — ^The  series  upon  which  this  form  was  named  consists 
largely  of  immature  specimens,  most  of  which  are  somewhat  over- 
stuffed, causing  paleness,  which  is  more  apparent  than  real.  It  is 
evident,  however,  that  ahietorum  averages  grayer  than  gracilis.,  as 
shown  by  a  considerable  series  from  northeastern  Maine,  which  seems 
to  be  referable  to  this  form  rather  than  to  gracilis.  Between  this 
form  and  arcticvs  there  is  gradual  intergradation,  arcticus  being 
darker  and  shorter-tailed  and  ahietm^um  paler  and  longer-tailed. 
Between  the  two  there  seems  to  be  room  for  the  recognition  of  only 
one  intermediate  form.     Two  names  have  been   proposed,  grarilis 

•"CoUection  of  Canadian  Geological  Survey. 


Digitized  by  LjOOQ IC 


46  NORTH    AMERICAN   FAUNA.  Ino.  2a 

and  canadensis^  and,  although  specimens  from  their  respective  type 
localities  are  not  exactly  alike,  they  resemble  each  other  more  than 
they  resemble  either  of  the  extremes,  arcticus  and  ahietorum.    There- 
fore gracilis^  the  one  named  earlier,  is  recognized. 
Specimens  examined, — ^Total  ntimber  191,  from  localities  as  follows: 

Maine:  Big  Deer  Isle,  1;  Blue  HiU,  2;  Bucksport.  1;  Columbia  FaUs,  1; 

Greenv-nie,  1 ;  King  and  Bartlett  Lalve,  11 ;  Mount  Katahdin,  0;  Third 

Mopang   T^ke,   25;    Sebec   Lake,   1;    South  Twin   Lake,    Penobscot 

County,  44;  Upton,  2. 
New   Brunswick:  Arthurette,    1;    Gulquac   Lake,    Victoria   County,    3; 

Hampton,  4;   Tobique  Point,  1;   Forks  Tobique    Point    River,    19; 

Tobiqne  Klver,  4;  Trousers  Lake,  24. 
Nova  Scotia:    Digby,  1 ;  Halifax,  1 ;  James  River,  17. 
Quebec:  Port  Daniel,  6;  Riviere  du  Loup,  8;  Saint  Rose  du  Degele,  1; 

Salmon  I.ake,  1. 
Prince  Edward  Island:  Kensington,  2. 

PEROMYSCUS  MANICi:iJ\.TUS  ARGEXTATUS  Copeland  and  Church. 

Peromyscus  canMensis  argentatus  M.  Coi)eIand  and  M.  L.  Church,  Proc.  Biol. 
Soc.  Wash.,  XIX,  pp.  122-123,  Sept.  6,  1006. 

Type  locality. — (irand  Harbor,  island  of  Grand  Manan,  New 
Brunswick. 

Geographic  distribution. — Island  of  Grand  Manan,  New  Bruns- 
wick. 

Characters. — Similar  to  P.  m.  ahietorum^  but  tail  averaging  slightly 
shorter,  and  color  more  grayish,  with  dusky  mixture  more  copious 
and  intense;  similar  to  P.  maniculatus^  but  color  decidedly  more 
grayish. 

Color. — Unworn  pelage:  Similar  to  that  of  ahietorvm^  but  slightly 
grayer,  less  buffy;  dusky  mixture  stronger  and  more  intense;  sub- 
terminal  zone  of  hairs  of  upperparts  narrower  and  paler;  general 
effect  of  upperparts  varying  from  drab  to  broccoli  brown  and  hair 
brown,  mid-dorsal  region  often  so  mixed  with  dusky  as  to  prod^uce 
an  effect  approaching  slate  gray ;  underparts  white,  quite  concealing 
slaty  undercolor;  ears  blackish,  faintly  edged  with  paler;  orbital 
ring  and  spot  at  base  of  whiskers  intense  blackish;  tail  sharply 
bicolor,  blackish  above,  white  below. 

Skull. — As  in  P.  manicvlatus. 

Measurements. — Average  of  23  topotypes:  Total  length,  180 
(171-104) ;  tail  vertebrae,  87.8  (82-93) ;  hind  foot,  21.2  (20-22). 

Type  specimen. — No.  168,  Collection  of  Manton  Copeland,  Taun- 
ton, Mass.  5  adult,  Sept.  19,  1905.  Manton  Copeland  and  Morton 
L.  Church.     Specimen  in  good  condition. 

Remarks. — This  insular  form  combines  to  some  extent  the  charac- 
ters of  typical  manicidatus  and  ahietorum^  though  grayer  than  either. 
It  is  about  the  same  size  as  nuiniculatus  and  in  its  grayish  coloration 
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approaches  abietorum.    Many  adults  closely  resemble  immature  ex- 
amples of  abietorum. 

Specimens  examined. — ^Total  number  46,  all  from  the  type  locality. 

PEROMYSCUS  MANICUI^TUS  EREMUS  subsp.  nov. 

Type  from  Pleasant  Bay,  Grindstone  Island,  Magdalen  Islands,  Quebec.  No. 
160228,  U.  S.  National  Museum,  Biological  Survey  Collection.  9  adult, 
Aug.  9,  1907.    W.  H.  Osgood. 

Characters. — Similar  to  P.  m.  abietorum^  but  color  darker  and  tail 
shorter ;  similar  to  P.  maniculatus^  but  paler  and  slightly  smaller. 

Color. — Similar  in  general  to  typical  maniculatus^  but  paler 
throughout,  yet  darker  than  abietorum.  Type  in  fresh  fall  pelage: 
Ground  color  of  upperparts  russet,  uniformly  and  rather  liberally 
mixed  with  dusky,  producing  a  general  effect  slightly  lighter  than 
Prout  brown ;  concentration  of  dusky  mixture  in  middle  of  back  com- 
paratively slight;  a  distinct  dusky  orbital  ring  and  spot  at  base  of 
whiskers ;  underparts  creamy  white ;  tail  sharply  bicolor. 

Skull. — Practically  as  in  P.  m.  abietorum'^  somewhat  smaller  and 
narrower  than  in  nuiniculatus. 

Measurements. — Type:  Total  length,  183;  tail  vertebrse,  83;  hind 
foot,  21;  ear  from  notch  (dry),  15.7  (15-16).  Average  of  10  topo- 
types:  181  (172-189) ;  83  (78-90) ;  21. 

Remarks. — ^This  island  form  differs  in  color  more  decidedly  from 
P.  m.  abietorum^  which  occurs  on  the  mainland  of  Nova  Scotia  and 
New  Brunswick,  than  it  does  from  typical  maniculatus  of  Labrador. 
It  is  in  fact  nearly  intermediate  between  abietorum  and  maniculatus^ 
being  darker  than  the  former  and  paler  than  the  latter. 

Specimens  examined. — Total  "number  19,  all  from  the  type  locality. 

PEROMYSCUS  MANICUIxA.TUS  NUBITERRAE  Rhoads.     Cloudland  Mouse. 

Peromyscus   leucopus  nuhiterrae   Rhoads,   Proc.   Acad.   Nat.    Sci.    Phi  la.,   pp. 

187-188,  April,  1896. 
Peromyscus  canadensis  nuhiterrae  Rhoads,  ihid.^  p.  213,  May,  1897. 

Type  locality. — Summit  of  Roan  Mountain,  North  Carolina,  alti- 
tude 6,370  feet. 

Geographic  distnbution. — Allegheny  and  Blue  Ridge  Mountains 
and  adjacent  ranges  from  western  Pennsylvania  south  to  western 
North  Carolina,  and  northeastern  Georgia.**    Canadian  zone. 

Characters. — Similar  to  gracilis  but  slightly  smaller;  dusky  area 
in  middle  of  back  broader  and  better  defined.  Tail  longer  than  head 
and  body ;  skull  quite  small ;  pelage  very  soft. 

«The  occurrence  of  P.  iw.  nuhiterrae  in  Georgia  Is  not  Indicated  on  the  dis- 
tribution map  (Plate  I),  as  specimens  from  that  State  were  not  received  until 
after  the  plate  was  printed. 
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Color. — Much  as  in  gracilis  but  usually  with  a  broader,  better  de- 
fined, dusky  dorsal  area,  particularly  in  unworn  p*elage.  Topotype 
No.  54491  in  full  winter  pelage  (January) :  Sides  of  body,  head,  and 
shoulders  russet,  thickly  sprinkled  with  blackish,  producing  a  general 
effect  approximating  Prout  brown ;  back  from  shoulders  to  base  of  tail 
broadly  blackish  brown,  sparingly  relieved  with  russet;  underparts 
pure  creamy  white  entirely  dominating  the  slaty  basal  color;  ears 
dusky,  rather  sharply  edged  with  whitish;  small  white  tufts  at  an- 
terior bases  of  ears;  a  narrow  dusky  orbital  ring  and  sjx)!  at  base 
of  whiskei*s ;  feet  white,  '  ankles '  dusky ;  tail  dusky  brownish  above, 
white  below.  Topotype  Xo.  73121  in  partly  worn  pelage  (July  20) : 
Sides  cinnamon  tinged  with  fawn;  back  brownish. 

Skull, — Similar  to  that  of  gracilis^  but  averaging  decidedly 
smaller;  very  much  smaller  and  lighter  than  in  leucopus  and  gossy- 
pinus. 

Measurements. — Type:  Total  length  170;  tail  vertebra;  87;  hind 
foot  20.5.     Two  adult  topotypes :  173,  188 ;  93,  98 ;  21,  19.5. 

Type  specimen. — Xo.  3064  Collection  Academy  of  Natural  Sci- 
ences, Philadelphia.  $  adult,  June  19,  1895.  Samuel  N.  Rhoads. 
Specimen  in  good  condition. 

Remarks. — This  form  is  not  strongly  characterized,  but  seems 
worthy  of  recognition,  particularly  since  it  is  a  divergent,  or  what 
may  be  called  a  peripheral  development,  not  standing  between  any 
two  oppositely  characterized  forms.  Its  peculiarities,  though  not 
absolutely  constant,  are  shared  by  a  majority  of  individuals.  The 
skulls  from  the  type  locality  are  variable,  i)erhaps  indicating  that 
the  small  size  and  other  characteristics  are  not  as  yet  thoroughly 
established.  The  dark  color  more  nearly  approaches  that  of  true 
graeUis  than  it  does  that  of  specimens  from  New  York  and  New 
England,  all  of  which  tend  more  or  less  toward  ahietorum. 

Specimens  examined. — Total  number  175,  from  localities  as  follows: 

Oeorgia:  Brasstown  Bald,  12. 

Maryland:  BIttlnger,  G;  Finzel,  19;  GrantsvUle,  16. 

North  Carolina:  Illghlands,  7;  Plsgah  Kidge,  Transylvania  County,  6;* 

Roan  Mountain   (4,700-6,300  feot),  30. 
Pennsylvania:  Drury   Run,   1;    Eaglesniere,   Sullivan   County,  4;    King 

Station,    Cambria    Countj'.   0;    Lalvo   Ganoga,    Sullivan   County,  2: 

Mount  Pocono,  2;  near  Round  Island,  Clinton  County,  2;   Summit 

Mills,  Somerset  County,  19. 
Tennessee:  Uolston  Mountains,  1. 
Virginia:  Mount  Rogers,  4;  Peaks  of  Otter,  2;  Skyland,  Page  County,  1; 

Tazewell  Peak,  1. 
West    Virginia:   Black    Mountain,   5;    Cold    Knob   Mountains,   1;    Jobs 

Knob  6;  Travelers  Repose.  10;  White  Sulphur,  3. 

«Coll.  Biltmore  Forest  School. 
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PEROMYSCUS  MANICULATUS  ARCTICUS  (Meabns). 

(PI.  I,  fig.  2.) 

Uesperomys  leucopua  arcticus^  Meams,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.    II, 

p.  285,  Feb.,  1890. 
Peromyscus  manioulatus  arcticus  Osgood,  N.  Am.  Fauna  No.  19,  p.  33,  Oct.,  1900. 

Type  locality. — Fort  Simpson,  Mackenzie,  Canada. 

Geographic  distribution. — Interior  of  northwest  Canada;  from 
southeastern  Saskatchewan  north  along  the  Mackenzie  River  at  least 
to  Fort  Norman ;  west  to  the  upper  waters  of  the  Yukon,  and  thence 
south  to  eastern  Alberta.     Canadian  and  Hudsonian  zones. 

Characters. — Similar  to  maniculatus^  but  tail  shorter;  nasals 
shorter  and  wider.  Similar  to  gracilis^  but  slightly  more  dusky 
throughout;  tail  shorter:  skull  broader  and  heavier.  Similar  to 
nebrascermsj  but  decidedly  darker,  less  ochraceous;  tail  slightly 
longer;  skull  broader.  Similar  to  artemisve  and  oreaSy  but  tail 
shorter;  skull  shorter  and  more  angular. 

Color. — Unworn  pelage  (November) :  Ground  color  of  upperparts 
isabella  color  to  cinnamon,  quite  heavily  and  uniformly  mixed  with 
dusky,  which  is  slightly  or  not  at  all  concentrated  in  middle  of  back; 
general  effect  thus  produced  varying  from  grayish  cinnamon  to  drab 
or  hair  brown,  much  like  the  adolescent  pelage  of  related  forms: 
orbital  ring  and  spot  at  base  of  whiskers  strongly  blackish;  white 
hairs  in  basal  ear  tufts  usually  well  developed;  underparts  creamy 
white ;  tail  deep  dusky,  almost  black,  above,  white  below ;  '  ankles ' 
sharply  blackish.  Worn  pelage  (April- August)  :  General  effect  of 
sides  cinnamon,  shading  into  pale  russet  in  middle  of  back;  '  ankles ' 
dusky  brownish;  tail  dusky  brownish;  otherwise  similar  to  unworn 
I>elage.  Adolescent  pelage:  Slightly  grayer  and  more  dusky  than 
in  unworn  adult;  ground  color  of  upperparts  nearly  drab;  general 
eflfect  hair  brown  to  blackish  mouse  gray.  Young  in  first  coat: 
General  effect  mouse  gray  to  slate  color,  often  quite  blackish  in  mid- 
dle of  back. 

Skull. — Similar  to  that  of  gracilis^  but  averaging  larger  and 
heavier;  nasals  wider;  infraorbital  part  of  zygomata  heavier;  entire 
skull  shorter  relative  to  its  width;  lower  lip  of  foramen  magnum 
broader  and  condyle  more  sharply  notched  on  each  side.  The  same 
characters  in  greater  or  less  degree  also  distinguish  it  from  the 
skulls  of  nebrascensisy  rufimis^  artem/isiae^  and  oreas^  the  only  other 
forms  to  which  it  is  closely  related. 

Measurements. — Average  of  25  adults  and  adolescents  from  the 
type  locality :  Total  length,  IGO  (150-172) ;  tail  vertebrse,  71  (62-78) ; 

«Tlie  name  arcticus  was  published  as  a  nomcn  nudum  In  1877 — rf,  Cones, 
Monogr.  N.  Am.  R(Ki.,  p.  67.- 
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hind  foot,  20  (19-21) ;  ear  from  notch  (dry),  15.8  (15-16.8).  Of  5 
adults  from  the  upper  Athabaska  River  (approaching  areas)  :  179 
(168-193);  85  (80-91);  20. 

Type  specimen. — No.  5555,  Museum  of  Comparative  Zoology,  Cam- 
bridge, Mass.;  formerly  No.  4531,  U.  S.  National  Museum,  i 
young  adult,  Sept.  7,  1859.  Robert  Kennicott.  Skin  in  fair 
condition  with  all  parts  intact.  Head  and  neck  show  slight  effect 
of  recent  moistening,  evidently  done  in  removing  the  skull.  Hind 
feet  turned  under  body,  but  in  good  condition;  tail  perfect.  Color 
rather  paler  than  in  recently  collected  topotypes,  doubtless  due  to 
fading,  which  renders  the  specimen  unreliable  for  close  comparisons. 
Skull  with  zygomata  not  '  squared '  greatly  as  in  older  individuals; 
crowns  of  teeth  scarcely  worn.  Zygomata  somewhat  broken;  basi- 
occipital  and  sphenoid  region  cut  out  in  a  long  rectangle. 

Remarks. — P.  7/1.  arctwus  is  the  only  member  of  the  genus  inhabit- 
ing the  great  forested  region  of  the  interior  of  northwest  Canada. 
Its  range  in  this  region  is  very  wide,  evidently  covering  the  entire 
Canadian  section  and  entering  the  Hudsonian  at  some  poinU 
Throughout  the  center  of  its  range  it  is  very  constant  in  character, 
but  around  the  edges  it  is  unstable  and  intergradation  with  various 
forms  is  evident.  Its  relationships  might  still  be  a  puzzle  but  for  the 
large  series  recently  secured  by  the  expeditions  of  Edward  A.  Preble. 
Specimens  from  the  lower  Athabaska  River  are  quite  typical,  but 
those  from  the  upper  river  have  increasingly  longer  tails,  and  certain 
individuals  from  the  extreme  headwaters  near  Henry  House,  Alberta, 
are  almost  like  areas.  The  evidence  that  arcticus  as  it  ranges  west- 
ward into  the  mountains  gradually  merges  with  areas  is  thus  almost 
complete.  On  the  east  the  chain  of  intergrades  is  less  complete,  but 
sufficient  to  show  that  arcticus^  as  it  ranges  down  the  Saskatchewan 
River,  intergrades  with  gracilis  or  maniculatits.  On  the  south  it 
meets  nebraHcemis^  which  replaces  it  on  the  open  plains.  Intermedi- 
ates between  the  two  are  abundant,  a  series  from  Osier,  Saskatchewan, 
perhaps  containing  the  greatest  number.  About  the  upper  waters  of 
the  Lewes  River,  of  the  Yukon  drainage,  arcticus  «  is  found  in  com- 
pany witli  algidus  and  apparently  distinct  from  it,  though  elsewhere 
the  two  are  connected.  Such  a  state  of  affairs,  however,  is  not  unique, 
as  it  is  found  in  several  other  cases  in  the  extraordinary  maniculatm 
group. 

The  interrelations  of  arcticus^  are  as  ^  and  artemisiae  are  extremely 
difficult  to  understand.  Further  material  from  the  interior  of 
British  Columbia  will  be  required  before  many  doubtful  points  can 
be  satisfactorily  cleared  up.     That  all  three  forms  intergrade  with 

« These  western  specimens  of  arcticus  are  slightly  smaller  than  typical,  but 
not  sufficiently  so  to  be  separable. 
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each  other,  however,  and  in  turn  with  gambeli^  sonoriensia^  etc.,  is 
scarcely  to  be  doubted. 

Specimem  examined, — Total  number  1,043,  from  localities  as  fol- 
lows: 

Alberta:  Athabaska  take  (outlet),  15;  Atbabaska  Landing,  22  (5  miles 
above  8;  30  miles  above  14) ;  Atbabaska  River,  22  (Brul6  Rapid  3, 
Cascade  Rapid  1,  Crooked  Rapid  2,  Grand  Rapids  5,  60  miles  above 
Grand  Rapids  3,  Mountain  Rapid  2,  Pelican  Rapid  3,  50  miles 
above  Pelican  Rapid  2,  Swift  Current  1);  Banff,  10;  Blindman 
River,  5;  Braggs  Crossing,  4;a  Buffalo  Lake,  10;  Calgary,  7  ( ap- 
proaching nehrascensia)  ;  Canadian  National  Park,  15;  Canmore,  2; 
Crows  Nest  Pass,  5;<»  Edmonton,  3;<»  Fish  Creek,  3;<»  B^orks  Blind- 
man  and  Red  Deer  rivers,  7;  Fort  Chipewyan,  22;  Fort  McMurray, 
1;  Grand  Cache  River,  6;^  Henry  House,  20  ;c  Jasper  House,  6;* 
Miette  River,  1 ;«  Moose  Mountain,  3 ;  Moose  River,  4 ;«  Muskeg 
Creek,  13  \^  Peace  River  Ijanding,  14  ;o  Red  Deer,  5 ;  Red  Deer  River, 
15  (approaching  nehrascensis)  ;  St  Albert,  1;  Slave  River,  31  (near 
mouth  Peace  River  17,  Smith  landing  14)  ;  South  Eidmonton 
(  =  Strathcona),  49;  Sturgeon  River,  Ifi 

British  Columbia:  Cariboo,  1;  Cheounee  Mountains,  6;  Level  Moun- 
tain, 3;  Raspberry  Creek,  10;  Shesley  River,  3;  Telegraph  Creek, 
272. 

Mackenzie:  Fort  Norman,  6;  Fort  Providence,  21;  Fort  Rae,  63;  Fort 
Resolution,  109;  Fort  Simpson,  78;  Fort  Smith,  39;  60  miles  below 
Fort  Smith,  2;  Fort  Wrigley,  2.;  Great  Slave  Lake  (islands  east  of 
Fort  Resolution),  4;  Nahanni  River  Mountains,  4;  mouth  Nahanni 
River,  5;  Willow  River,  near  Fort  Providence,  2. 

Saskatchewan:  Carlton,  5;   Indian  Head,  38;  Wingard,  11. 

Tukon:  Fifty  Mile  River,  3;  Lewes  River,  2;  Lake  Lebarge,  17;  Lake 
Marsh,  8;  White  Horse  Rapids,  1. 

PEROMTSCUS  MANICUI^TUS  OREAS  Bangs. 
Peromyscus  oreas  Bangs,  Proc.  Biol.  Soc.  Wash.,  XII,  p.  84,  Mar.  24,  1898. 

Ti/pe  locality. — Mount  Baker  Kaiige  (altitude  6,500  feet),  British 
Columbia. 

Geographic  distribution, — Mountains  and  coast  of  western  Wash- 
ington, north  to  southern  British  Cohimbia,  south  to  Cohimbia  River. 

Characters, — Size  rather  large  (hind  foot  22-24) ;  tail  very  long 
(seldom  le&s  than  100,  usually  more  than  110) ;  color  very  dark  and 
rich-  Similar  in  general  to  arcticus^  but  color  darker  and  richer;  tail 
and  hind  foot  longer;  ears  larger.  Similar  to  avstems^  but  size  decid- 
edly larger;  color  averaging  much  less  blackish;  skull  larger  and 
broader. 

o  Collection  of  Canadian  Geological  Survey. 

ft  Approaching  oreas. 

c  The  majority  of  this  series  are  intermediate  between  arcticua  and  oreas, 
but  a  few  specimens  are  almost  as  long-tailed  as  orcas.  Possibly  they  are  still 
more  closely  allied  to  algidus. 
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Color. — Unworn  pelage :  Ground  color  of  upperparts  cinnamon  to 
russet,  slightly  paler  on  anterior  half  of  body ;  dusky  mixture  rather 
strong,  but  not  predominating  except  in  middle  of  back,  where  it 
shows  as  a  broad,  irregular  blackish  patch;  eye  with  a  well-defined 
sooty  ring  around  it;  a  prominent  sooty  spot  at  base  of  whiskers; 
underparts  creamy  white;  feet  white,  forearm  dusky  and  tawny, 
'  ankles '  dusky  brownish ;  ears  dusky,  very  narrowly  edged  with 
whitish;  very  little  or  no  white  at  anterior  base  of  ear;  tail  blackish 
brown  above,  white  below.  Worn  pelage:"  Sides  bright  russet  to 
Mars  brown;  middle  of  back  Mars  brown  to  mummy  brown;  dusky 
mixture  variously  eliminated  and  changed  to  shades  of  brownish. 
Adolescent  pelage:  Upperparts  pale  cinnamon  uniformly  mixed 
with  dusky,  producing  a  general  effect  of  broccoli  brown  tinged 
with  fawn. 

Skull. — Size  slightly  larger  than  in  arrtuus;  nasals,  palatine  slits, 
and  general  rostral  region  longer;  infraorbital  foramina  more  com- 
pressed laterally;  inferior  lip  of  foramen  magnum  less  distinctly 
notched  on  either  side;  general  outline  of  skull  more  compressed 
anteriorly.  Similar  to  that  of  austerus^  but  much  larger;  nasals  and 
palatine  slits  longer;  braincase  broader;  teeth  larger. 

Measurenunts. — Type  and  one  topotype,  respectively:  Total 
length,  200;  207;  tail  vertebrae,  101;  114;  hind  foot,  24;  24.  Average 
of  10  adults  from  Mount  Rainier,  Washington:  203  (194-214) ;  111 
(105-120) ;  23.2  (22-24) ;  ear  from  notch  (dry)  16.6  (15.9-17.1).  Of 
12  adults  from  Neah  Bay,  Washington:  201  (185-214);  111 
(105-123);  22.8  (22-24). 

Type  specimen. — No.  3696  Museum  of  Comparative  Zoology,  for- 
merly same  number,  Collection  of  E.  A.  and  O.  Bangs.  ?  adult, 
Aug.  29,  1896.    A.  C.  Brooks.    Specimen  in  good  condition. 

Remarks. — In  length  of  tail,  this  form  exceeds  all  other  members 
of  the  TnanicvlatuH  group.  Although  the  average  length  is  about 
110  mm.,  specimens  with  tails  longer  than  120  are  common,  and  an 
extreme  example  from  Quiniult  Lake,  Washington,  has  a  tail  meas- 
uring 131  mm.  P.  m.  oreas  is  not  confined  strictly  to  mountainous 
country,  but  inhabits  also  the  heavily  forested  lowlands  of  the  Puget 
Sound  region.  Its  relationship  to  austerrts  is  difficult  to  understand. 
The  case  is  very  similar  to  that  of  gamheli  and  rubidus  in  California, 
the  complications  of  which  may  be  due  either  to  hybridization  or  to 
intergradation.  It  is  already  known  that  oreas  and  austeT^is  occur 
together  at  a  number  of  localities  and  apparently  maintain  their 
respective  characters.     At  other  places  only  one  form  has  thus  far 

<»A  single  si)eclmen  from  Teuiiio,  Wash.,  appears  to  represent  a  i)ecuUar  pale 
phase  which  In  worn  i)elage  Is  pale  vinaceous  drab.  Several  like  it  have  been 
examined  from  mountains  near  Wena tehee,  and  from  Lake  Klchelos.  Others 
from  Tenlno  and  from  Eastou,  near  Lake  Klchelos,  seem  to  be  typical  ore<is. 
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been  found,  at  others  extremes  of  both  forms  and  intermediates  occur, 
and  at  still  others  intermediates  only.  There  is  no  environmental 
distinction  as  in  the  case  of  gambeli  and  ruhidus^  for  areas  and  mis- 
terus  live  under  apparently  identical  conditions.  Although  only  one 
form  has  been  found  at  the  respective  type  localities  of  oreas  and  aus- 
terus^  both  occur  together  near  by  and  further  collecting  may  show 
that  they  do  so  over  a  wide  area.  Specimens  which  appear  to  l>e 
intermediate  between  oreas  and  auaterus  may  in  reality  represent 
special  differentiations  of  the  one  or  the  other  showing  accidental 
parallelism. 

As  stated  elsewhere,  oreas  appears  to  intergrade  with  arcticus^  most 
of  the  intermediate  specimens  having  been  referred  to  artemisiae.  It 
intergrades  also  with  macrorhinus^  as  proved  by  specimens  from 
River  Inlet,  British  Columbia.  Intergradation  with  rubidiis  also  is 
evident.  When  intergradation  occurs  with  so  many  forms  even  the 
extremes  of  which  are  closely  similar  in  general  characters,  the  allo- 
cation of  individual  specimens  or  of  small  series  is  extremely  difficult. 
Specimens  from  Lake  Bennett  and  the  region  of  the  headwaters  of 
the  Yukon,  previously  referred  to  oreas^^  prove  to  be  separable  and 
apparently  are  most  closely  related  to  forms  of  the  Alaskan  coast. 
They  may  be  connected  with  oreas  through  the  interior  of  British 
Columbia. 

JSpectTnens  examined.^— Total  number,  357,  from  localities  as  fol- 
lows : 

British  Columbia:  Chllllwack  VaUey,  9;  Hope  and  near  Hope,  50;  Mount 

Baker  Range,  5;  Port  Moody,  14. 
Washingrton:  At>erdeen,  2;  Boulder  Creek,  20;^  Boulder  Lake,  11;^  head 
of  Cascade  River,  7;  Chehalis  County,  3;  near  Lake  Cushman,  15; 
Easton,  7 ;  Granville,  7 ;  Happy  Lake,  42 ;  ^  Kent,  1 ;  Kichelos  Lake,  0 ; 
Lake  Washington,  2;  Lapush,  19;  Martin,  2;  Mount  Rainier,  29 
(Longmire  Springs  9,  Paradise  Creek,  altitude  5,200  feet.  11); 
Mount  St  Helens,  2;  Mount  Vernon,  H;  Neah  Bay,  49;''  Quiniult 
Lake,  15;  Roy,  1;  Sboalwater  Bay,  1;  North  Fork  Skokomish 
River,  6;  Suez,  6;  Tenino,  10;  60  miles  east  of  Toledo,  2;  near 
Wena tehee,  6  (aberrant). 

PEROMYSCT'S  MANICULATUS  HYLAEUS  Osgood. 

(PI.  II,  fig.  4). 

Peromyttcns  Jtylaeus  Osgood,  Proc.  Biol.  Soc.  Wash.,  XXI,  pp.  141-142,  June  9, 
1908. 

Type  locality. — Hollis,  Kasaan  Bay,  Princv  of  Wales  Island, 
Alaska. 

Geographic  distribution, — Islands  and  coast  of  southeast  Alaska 
west  and  northwest  of  the  range  of  P,  m,  macrorhinus^  inchiding 

«  North  Am.  Fauna  No.  19,  p.  32,  Oct,  1900. 
*  May  include  some  specimens  of  P.  w.  austerus. 

*^  Three  specimens  in  this  series,  although  having  tbe  large  hind  foot  and  long 
tall  of  oreas.  have  small  skulls  very  similar  to  those  of  austatis. 
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Prince  of  Wales,  Knpreanof,  Mitkof,  and  Admiralty  islands  and  the 
mainland  coast  from  Lynn  Canal  to  Frederick  Sound. 

Characters. — Color  rich  and  dark,  about  as  in  macrorhinus;  size 
decidedly  smaller.  Similar  to  oreas^  but  color  possibly  averaging 
slightly  darker  and  otherwise  differing  much  as  keeni  does  in  having 
smaller  ears  and  shorter  tail.  Similar  to  keenly  but  skull  more  lightly 
built;  rostrum  longer,  more  slender.  Similar  to  algidus^  but  color 
darker. 

Color. — Practically  as  in  keeni.  Worn  pelage :  Sides  varying  from 
russet  to  Mars  brown  and  shading  into  Mars  brown  and  Prout  brown 
on  dorsum. 

Skull. — Very  similar  to  that  of  oreas;  nasals  and  rostrum  aver- 
aging slightly  more  slender.  Similar  to  that  of  keeni^  but  more 
lightly  built  throughout;  rostrum  and  nasals  longer  and  more  slen- 
der; posterior  nasal  endings  usually  exceeding  premaxilla*^  infraor- 
bital region  lighter.  Somewhat  similar  to  that  of  macrorhinus^  but 
decidedly  smaller. 

Measurements. — Average  of  20  adult  topotypes :  Total  length  198.4 
(191-205) ;  tail  vertebra;  98  (91-105) ;  hind  foot  23  (22-23.5) ;  ear 
from  notch  (dry)  15.3  (14.5-16.8). 

Type  specimen. — No.  127038  U.  S.  National  Museum,  Biological 
Survey  Collection.  ^  adult.  May  15, 1903.  W.  H.  Osgood.  Speci- 
men in  good  condition 

Remarks.— ^\)Ss>  is  the  form  prevalent  over  most  of  the  coast 
region  of  southern  Alaska.  In  general  terms  it  is  like  keeni.,  except 
in  cranial  characters,  and  both  keeni  and  hylaens  are  very  similar  to 
oreas  except  in  respect  to.  their  shorter  ears  and  tails.  All  are  de- 
cidedly smaller  than  macrorhinvs  and  sitkensis.  The  form  from  the 
Queen  Charlotte  Islands,  keeni^  so  far  as  known,  is  the  only  well- 
developed  insular  form  north  of  Puget  Sound,  all  those  from  the 
various  islands  of  the  Alexander  Archipelago,  with  the  exception 
of  sitkensis,  being  too  slightly  or  not  at  all  differentiated.  P.  m. 
hylaeus  probably  intergrades  with  marrorhinus  in  the  vicinity  of 
Frederick  Sound,  as  indicated  by  the  slightly  increased  size  of  speci- 
mens from  Mitkof  Island.  Intergi-adation  with  algidus  takes  place 
in  the  region  of  Lynn  Canal. 

Specimens  examined. — Total  number,  163,  from  localitias  as  fol- 
lows: 

Alaska:  Glacier  Bay,  2;  Juneau,  10;  Kasaan  Bay,  Prince  of  VTales 
Island,  63;  near  Kllllsnoo,  Admiralty  Island,  54;  Lindenburg  Penin- 
sula. Kupreanof  Island,  16;  Petersburg,  Mitkof  Island,  13;  Taku 
Harbor,  5. 


Digitized  by  LjOOQ IC 


1909.1  MANICULATUS   GBOUP — KEENI.  55 

PEROMYSCUS  MANICUI^TUS  KEENI    (Rhoads). 
(PI.  II,  fig.  8.) 

Sitomys  keeni  Rhoads,  Proc.  Acad.  Nat.  Sci.  Phila.,  pp.  258-259,  Oct.  23,  1894. 
P[eromy8CU8]  keeni  Bangs,  Am.  Naturalist,  XXXI,  p.  75,  Jan.,  1897. 

Type  locality. — ^Massett,  Graham  Island,  Queen  Charlotte  Islands, 
British  Columbia. 

Geographic  distribution. — Moresby  and  Graham  islands,  Queen 
Charlotte  Group,  British  Columbia. 

Characters. — Similar  to  oreas,  but  ears  decidedly  smaller;  tail 
averaging  shorter;  skull  slightly  heavier.  Similar  to  hylaeus^  but 
skull  heavier,  with  shorter  broader  nasals.  Size  smaller  than  in 
maerorhinus^  prevostensis^  and  sitkensis. 

Color. — Not  appreciably  different  from  that  of  other  forms  of  the 
northwest  coast — oreas^  macrorhimts^  hylaeus^  etc.  Worn  pelage: 
Sides  russet  shading  into  darker  Mars  brown  in  middle  of  back. 
Unworn  pelage  probably  much  darker,  with  dorsum  more  contrasted 
with  sides. 

Skull. — Similar  to  that  of  oreas^  but  averaging  slightly  heavier, 
particularly  in  the  rostral  region.  Similar  to  that  of  hylaeus^  but 
nasals  and  rostrum  shorter  and  thicker;  posterior  nasal  endings 
usually  about  equaling  premaxillse ;  skull  slightly  heavier  throughout. 

Measurements. — Average  of  20  males  from  Skidegate,  Graham 
Island:  Total  length  197  (186-212) ;  tail  vertebrae  102  (95-111) ;  hind 
foot  22.7  (22-23);  ear  from  notch  (dry)  14.7  (14-15.2).  Of  15 
females  from  the  same  locality:  199.8  (181-209) ;  103.4;  22.4  (22-23). 

Type  specimen. — No.  7768  Collection  Academy  of  Natural  Sciences, 
Philadelphia ;  formerly  No.  768  Collection  of  S.  N.  Rhoads.  $  young 
adult.  1892.  J.  H.  Keen.  Specimen  in  alcohol,  except  skull,  which 
has  been  removed  and  preserved  separately.  It  is  of  little  value  for 
comparison. 

Remarks. — ^This  mouse  is  of  the  same  general  type  as  P.  m.  oreas 
of  the  Puget  Sound  region  and  P.  m.  hylaeus  of  the  islands  and  coast 
of  southeastern  Alaska.  It  is  most  closely  related  to  hylaeus^  being 
distinguished  only  by  slight  cranial  characters.  Since  these  charac- 
ters, although  reasonably  constant,  vary  slightly  towards  hylaeus^  it 
.seems  fitting  to  include  keeni  among  the  numerous  subspecies  of 
maniculatus.  The  only  other  white-footed  mouse  occurring  on  the 
Queen  Charlotte  Islands  is  P.  s.  prevostensis^  which,  although  nearly 
the  same  color,  is  so  much  larger  than  keeni  as  not  to  require  close 
comparison. 

Specimens  exandned. — ^Total  number  108,  from  localities  in  the 
Queen  Charlotte  Islands  as  follows : 

Ghraham  Island:  Massett,  10;  Skidegate  Inlet,  50. 
Moresby  Island:  Cumshewa  Inlet,  40;  near  Hose  Harbor,  8. 
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PEROMYS(n'S  MANICILATUS  ALGIDl'S*  subsp.  uov. 

Type  from  head  of  I^ke  Bennett  (site  of  old  Bennett  City),  British  Columbia. 
No.  130013  U.  S.  National  Museum,  Biological  Survey  Collection.  ^  adult. 
Sept.  17.  10a3.     W.  H.  Osgood. 

Geographic  dhtrihution. — Region  of  the  headwaters  of  the  Yukon 
River  from  Lake  Bennett  to  the  lower  part  of  the  Lewes  River. 

Characters, — Similar  to  hylaeus^  but  color  paler  and  more  grayish; 
similar  to  oreas^  but  paler  and  with  shorter  tail  and  ears. 

Color. — Much  as  in  arcticvs^  but  with  rather  less  dusky ;  similar  to 
hylaens  but  decidedly  paler  and  more  grayish.  Unworn  pelage: 
Upperparts  between  cinnamon  and  isabella  color,  mixed  with  dusky 
rather  lightly  on  sides  and  more  heavily  in  middle  of  back,  over  quite 
an  area  of  which  it  predominates;  head  and  face  and  sometimes 
shoulders  slightly  grayish;  orbital  ring  and  dusky  spot  at  base  of 
whiskers  present,  but  less  conspicuous  than  in  hylaeus.  Worn  pelage: 
Sides  cinnamon  or  wood  brown  to  russet,  becoming  slightly  darker  on 
dorsum;  dusky  mixture  seldom  or  never  thoroughly  eliminated;  ears 
rather  broadly  edged  with  whitish;  pre-auricular  lanuginous  tufts 
usually  with  a  few  white  hairs. 

Skull, — Very  similar  to  those  of  oreas  and  hylaexis;  possibly  aver- 
aging slightly  larger;  larger  than  in  areticus^  with  larger  teeth  and 
zygomata  more  compressed  anteriorly. 

Measurements. — Average  of  20  adult  topotypes :  Total  length  192 
(178-204);  tail  vertebra?  94  (83-101);  hind  foot  22.5  (22-23.5); 
ear  from  notch  (dry)   15.8   (15-16.4). 

Remarks, — This  is  a  slight  form,  the  interior  representative  of  the 
dark  coast  form  hylaeus.  It  is  very  similar  to  oreas^  differing  only 
in  slightly  paler  color  and  in  sliorter  tail  and  ears,  l^ossibly  the  two 
intergrade  in  the  interior  of  northern  and  central  British  Columbia. 
Although  arctinis  and  oreas  appear  to  intergrade  in  southern  British 
Columbia,  arctieus  and  algidus  occur  together  in  the  range  of  algidun 
and  maintain  their  distinctness.  Although  nearly  the  same  color, 
they  are  easily  distinguishable  by  size  and  cranial  characters.  In  the 
flesh,  their  distinctness  is  even  more  apparent.  This  form  as  well  as 
oreas  bears  some  general  resemblance  to  (/rarilis,  the  long-tailed  form 
of  the  East.  All  the  similar  western  forms,  however,  regardless  of 
color  or  length  of  tail,  differ  from  (jracilis  in  larger  hind  feet  and  in 
larger  skulls  with  heavier  teeth. 

Specimens  examined, — Total  number  06,  froln  localities  as  follows: 
Alaska:  Glacier,    White    Pass    Railroad,    11;    Haines,    1    (approaching 

hylaeus) ;  Skagway,  1 ;  Summit,  White  I*ass,  1. 
British  Columbia:  Beuuett,  41;  Cheounee  Mountains,  1. 
Yiikon   Territory:  Caribou,  2;    Fifty  Mile  River,  1;   Lake  Taplsh,  4: 
White  Horse,  3. 

^  Algidua  =  very  cold,  i>ertainin;r  to  a  cold  climate. 
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PEROMYSCIJS  MANICUr^XTI'S  MAORORHINUS  (Rhoads), 

i^itomys  macrorhinus  Rhoads,  Proc.  Acad.  Nat.  Sci.  Phila.,  pp.  259-2H0,  Oct.  23, 

1894. 
P[€romyscuff]  macrorhinus  Bangs,  Am.  Naturalist,  XXXI,  p.  75,  Jan.,  1897. 

Type  locality, — North  Pacific  Salmon  Cannery ,<»  mouth  of  "Skeena 
River,  British  Columbia. 

Geographic  dwtribution. — Mainland  coast  of  northern  British 
Columbia  and  southern  Alaska. 

Characters. — Size  very  large  (hind  foot  24-25) ;  color  dark  and 
rich.  Similar  to  orea^^  but  decidedly  larger;  tail  relatively  shorter. 
Similar  to  hylaeus^  but  larger  throughout.  Similar  to  sitkensisj  but 
smaller,  skull  decidedly  smaller  and  more  slender. 

Color. — Almost  as  in  orean^  possibly  averaging  slightly  darker. 
Worn  pelage :  ^  Sides  varying  from  rich  russet  to  Mars  brown ;  mid- 
dle of  back  slightly  darker,  approaching  Prout  brown  and  burnt 
umber;  orbital  ring  and  spot  at  base  of  whiskers  rather  extensive 
and  contrasted  (probably  more  so  in  unworn  pelage);  'ankles' 
broadly  dusky  brownish  behind,  foreleg  with  a  russet  stripe  extend- 
ing from  side  nearly  or  quite  to  wrist ;  underparts  creamy  white.'' 

Skiill. — Similar  to  that  of  oreas  and  hylaeus^  but  decidedly  larger ; 
nasals  more  elongate;  molariform  teeth  larger;  zygomata  more  com- 
pressed anteriorly.  Similar  to  that  of  sitkensis^  but  smaller;  rostrum 
more  slender;  molariform  teeth  smaller;  audital  bullae  relatively 
larger. 

Measurements. — Average  of  6  adults  from  Inverness,  mouth  of 
Skeena  River,  British  Columbia:  Total  length  209  (200-217);  tail 
vertebrae  112  (105-117) ;  hind  foot  24.5  (24-25) ;  ear  from  notch 
(dry)  16.1  (15-17).  Average  of  10  adults  from  Wrangell,  Alaska: 
215  (202-222) ;  112  (10^123) ;  23.8  (23-24.5). 

Type  specimen. — No.  8381  Collection  Academy  of  Natural  Sciences, 
Philadelphia.  Formerly  No.  1381  Collection  of  S.  N.  Rhoads.  Col- 
lected by  J.  H.  Keen.  Skin  in  alcohol.  Skull  not  thoroughly 
<:leaned;  right  zygoma  and  part  of  infraorbital  plate  broken  away; 
otherwise  in  good  condition. 

Remarks. — ^The  mice  of  the  northwest  coast,  including  oreas^ 
macrorhinus  J  hylaeuSj  sitkensis^  and  Iceeni^  are  very  similar  in  color, 


«The  exact  locaHty,  as  I  am  informed  by  Rev.  J.  H.  Keen,  who  collected  the 
type. 

^  Specimens  In  complete  unworn  pelage  are  not  at  hand.  As  indicated  by  a 
few  specimens  in  changing  pelage,  it  would  be  very  nearly  the  same  as  in  oreas 
and  hylaeus. 

^  One  specimen  from  Inverness,  British  Columbia,  is  abnormally  colored. 
The  entire  underparts  are  rich  brownish  russet  Uke  the  sides;  the  underside 
of  the  tail  is  flecked  with  dusky ;  and  the  ft»et  are  brownish  dusky  to  the  l)ases 
of  the  toes.    Thus  the  only  white  on  the  animal  is  on  its  toes. 
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and  the  various  forms  are  distinguishable  only  by  size,  proportions, 
and  slight  cranial  characters.  With  the  exception  of  dtkerisis  and 
prevostensis^  macrorhdrms  is  the  largest  of  these  northwest  coast 
forms.  Since  sitkensis  and  preooste^isis  are  insular  in  distribution 
so  far  as  known,  macrorhinus  is  the  only  very  large  mainland  form. 
Its  size  readily  distinguishes  it  from  oreas  and  hylaeus^  though  in- 
dications of  intergradation  with  each  are  known,  and  specimens  from 
outlying  localities  therefore  may  prove  troublesome.  A  series  from 
River  Inlet,  British  Columbia,  seems  to  show  intergradation  between 
macrorhinus  and  oreaSy  containing,  as  it  does,  individuals  w^hich  may 
be  referred  without  violence  to  either  one,  and  others  that  are  as 
nearly  halfway  between  the  two  as  conceivable.  Another  series  from 
Petersburg,  Alaska,  though  referable  to  hylaeus^  have  somewhat 
larger  teeth  than  that  form  and  may  be  considered  as  connecting 
hylaeus  with  macrorhinus.  Thus  it  appears  that  the  type  locality 
of  macrorhinus  is  in  about  the  center  of  its  range,  a  most  unusual 
circumstance,  for  when  it  was  described  absolutely  nothing  was 
known  of  the  distribution  and  relationships  of  the  mice  of  the  north- 
west coast  and  the  type  locality  was  determined  only  by  the  location 
of  the  first  collector  to  secure  specimens  and  forward  them  to  a 
mammalogist. 

Specimens  examined, — Total  numl)er  111,  from  localities  as 
follows : 

Alaska:  Loring,  RevUlagigedo  Island,  34;  Woronkofski  Island,  6;  Wran- 

gell,33. 
British   Columbia:   Metlakatla,   4:«   Port   Simpson,   3;   River   Inlet,   22 

(approaching   orcas) ;    month   of    Skeena    River,   9    (Inverness,    8; 

North  Pacific,  1). 

PEROMYSCrS   MANICFLATIS   ARTEMISIAE    (Rhoads). 

Sitomya  americanvs  artemMae  Rhoads,   Proc.   Acad.   Nat.   Sci.   Philadelphia, 

pp.  260-261.  Oct.  23,  ISIH. 
Perotnygcus  texanus  subarctieus  Allen,  Rnll.  Am.  Mns.  Nat.  Hist.,  N.  Y.,  XII, 

pp.  15-16,  Mar.  4,  1899— Deerlodge  (bounty,  Mont.^ 
Peromyscus  texanus  artemisiac  Miller  and  Rehn,  Proc.  Rost.  Soo.  Nat,  Hist., 

XXX.  p.  84,  Dec.,  1901. 

Type  locality. — Ashcroft,  British  Columbia. 

Geographic  disti^ution. — South  central  British  Columbia,  north- 
eastern Washington,  northern  Idaho,  western  Montana,  and  western 
Wyoming.     Transition  and  Canadian  zones. 

Characters. — More  or  less  similar  to  arcticus^  nrfnus^  and  gamheli; 
size  about  as  in  arcticus^  color  somewhat  paler,  skull  narrower;  color 

«  Collection  of  Canadian  Geological  Survey. 

^  The  exact  locality  is  "  SW.  corner  of  I)ei»rlodge  Co. — about  20  miles  west 
and  a  very  little  north  of  Anaconda — near  a  Post  Office  called  Cable,"  as  I  am 
informed  by  a  letter  from  the  collector,  Prof.  L.  L.  Dyche. 
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about  as  in  gamhelij  though  slightly  darker,  size  larger;  color  less 
tawny  and  size  larger  than  in  rufinus;  white  in  subauricular  tufts 
nearly  obsolete ;  tail  shorter  and  color  paler  than  in  oreas;  darker  and 
larger  than  nehrascensis  and  sonorienMa. 

Color. — Ground  color  of  upperparts  varying  from  pale  cinnamon 
to  brownish  fawn,  about  as  in  gamheli^  duller  and  less  tawny  than 
in  rufinvs;  dusky  mixture  usually  somewhat  concentrated  on  dorsum 
into  an  irregular  darker  area;  ears  dusky,  whitish  edged;  sub- 
auricular  tufts,  when  conspicuous,  chiefly  buffy  cinnamon,  lightly 
mixed  with  dusky,  white  much  reduced  or  absent;  a  dusky  spot  at 
base  of  whiskers;  eyelids  and  sometimes  a  very  narrow  orbital  ring 
dusky;  feet  white;  forelegs  white  or  often  with  a  light  mixture  of 
dusky  to  wrists;  '  ankles '  dusky;  underparts  creamy  white;  tail  dark 
brownish  above,  white  below.  Worn  pelage:  (leneral  color  rather 
dull;  sides  pale  fawn  to  russet;  dorsum  russet  to  Prout  brown. 
Adolescent  pelage:  Ground  color  pale  drabby  fawn  heavily  mixed 
with  dusky,  slightly  increased  on  dorsum;  general  effect  of  upper- 
parts  broccoli  brown  to  hair  brown.  Young  in  first  coat:  Base  of 
hairs  slate  color  to  blackish  slate ;  general  effect  of  upperparts  mouse 
gray,  decidedly  darker  and  more  slaty  on  dorsum. 

Skull, — Much  as  in  rufimts  and  garnheli^  but  averaging  larger  and 
more  elongate  with  longer  nasals;  similar  to  that  of  areticns^  but 
averaging  narrower  with  less  spreading  zygomata  and  longer  more 
slender  nasals. 

Measurements, — Average  of  6  topotypes:  Total  length  167  (155- 
180) ;  tail  vertebrae  75  (69-86) ;  hind  foot  20.5  (19-22) ;  ear  from 
notch  (dry)  16.1  (15-17).  Of  5  adults  from  Similkameen  River: 
172   (158-186);  77.5    (68-82);  20.2    (20-21). 

Type  specimen, — No.  7368  Collection  of  Academy  of  Natural  Sci- 
ences, Philadelphia.  Formerly  No.  368  Collection  of  S.  N.  Rhoads. 
$  adult.  July  5,  1892.  S.  N.  Rhoads.  A  flat  skin  without  stuff- 
ing, but  otherwise  in  good  condition;  tail  stiffened  with  a  quill;  skull 
practically  perfect. 

Remarks, — It  is  extremely  difficult  to  characterize  this  form  since 
it  shows  some  resemblance  to  so  many  surrounding  forms.  It 
seems  to  be  an  aggregation  of  intermediates,  but  sufficiently  con- 
stant and  restricted  in  range  to  merit  recognition.  Its  recognition 
as  a  distinct  form  is  far  more  satisfactory  than  an  attempt  to  adjust 
it  with  the  several  related  forms,  with  none  of  which  it  thoroughly 
agrees.  In  a  way,  it  connects  the  long-tailed  and  the  short-tailed 
forms  of  the  maniculatus  group,  although  intergradation  between 
the  two  series  occurs  also  elsewhere.  The  gradation  from  gamheli 
via  artemisiae  to  oreas  seems  to  be  complete,  although  at  certain 
localities  representatives  of  each  may  be  found  apparently  preserv- 
ing distinctness.    At  St.  Mary  Lake,  Montana,  two  forms  occur,  one 
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referable  to  nebrascensis  and  occupying  the  open  sagebrush  country, 
and  the  other,  called  artemisiae^  being  confined  to  the  heavy  forest. 
Although  distinct  here  and  apparently  free  from  hybridization,  each 
form  is  connected  by  slight  gradations  with  the  same  parent  (?) 
form.  The  majority  of  the  series  called  artemisiae  are  indistinguish- 
able from  topotypes  except  by  size,  and  in  this  respect  variation  in 
the  series  extends  from  the  average  dimensions  of  artemisiae  to  those 
of  areas.  The  closest  relations  of  artemisiae  are  with  arcticus^  and 
some  specimens  are  almost  indistinguishable.  Additional  material 
from  central  and  northern  British  Columbia,  western  Montana, 
northern  Idaho,  and  adjacent  regions,  supplemented  by  careful  field 
studies,  would  doubtless  reveal  some  very  interesting  facts  regarding 
intergradation  and  distribution,  and  it  may  be  necessary  later  for 
artemisiae  and  arcticiis  to  be  thrown  together;  for  the  present  both 
may  be  recognized.  P.  m.  artem^isiae  intergrades  even  with  sonorien- 
sisj  as  proved  by  specimens  from  east-central  Idaho,  and  these  in  turn 
merge  with  nebrascensis^  rufinvs^  gambeli^  etc.,  and  so  connection 
with  all  the  forms  of  this  remarkable  group  is  shown.  P,  subarcticus 
Allen  is  an  absolute  synonym  of  artemisiae^  the  type  being  indis- 
tinguishable in  even  the  slightest  degree  from  topotypes  of  artemisiae. 
Specimens  examined, — Total  number  549,  from  localities  as  fol- 
lows: 

Britisli  Columbia:  Ashcroft,  28;  Barkerville,  1;  Bonaparte,  1;  Ducks,  2: 
Field,  16  (approaching.  orea«  and  arcticus) ;  Glacier,  6  (approach- 
ing oreas  and  arcticus)  ;  Gold  Range,  1 ;  (iolden,  8  (approaching  oreaji 
and  arcticus)  ;  Hope  and  near  Hope,  87;  125  Mile  House,  Caribou 
Road,  2;  Kamloops,  15 ;«  I^c  La  Ilache,  2;*  Midland,  1;«  Monlskee 
Divide,  15;  Myer  Creek,  2;«  Nelson,  18;  Okanagan,  14;<»  Okanagan 
I^ke,  3;  Rossland,  l;*"  Shuswai),  3;  Slcamous,  13  (approaching 
oreas)  ;  Similkameen  River,  5  miles  north  of  U.  S.  boundary,  7; 
Sophia  Mountains,  1 ;«  Spences  Bridge,  2  ;^  Vernon,  6. 

Idaho:  Bitter  Root  Mountains,  1  :  Coeur  d*Alene,  10;  near  Collins,  r^tah 
County,  2;  Craig  Mountains,  1 ;  Fiddle  Creek,  4;  Freedom,  1;  Kings- 
ton, 2;  Mission,  1 ;  Mullan,  8;  Osboni,  3;  Priest  Lake,  8  (approach- 
ing oreas)  ;  Seven  Devils  Mountains,  3. 

Montana:  Beartooth  I^ake,  6;  Beartooth  Mountains,  2;  Deerlodge  Countj-, 
3;  Flathead  I^ke,  13;  Helena,  2:  Horse  Plains,  3;  Hot  Springs 
Creek,  1;  Kalisi)ell,  1;  Little  Bitter  Root  Creek,  3;  T^lo,  5;  Nyack, 
7;  Prospect  Creek,  5;  St.  Mary  I^ke,  10  (approaching  oreas): 
Saltese,  10;  Stanton  liake,  1;  Stephensville,  4;  Summit,  2;  Thomp- 
son Falls,  1;  Thompson  Pass,  4;  Tobacco  Plains,  11;  Tapper  Stillwater 
I^ake,  1. 

Oregon:  Elgin,  3  (approaching  gamhvli) ;  Wallowa  Lake,  14  (api>roach- 
ing  gamheli)  ;  Wallowa  Mountains,  1. 

Washington:  Asotin,  2  (approaching  gambcU)  ;  Blue  Creek,  5;  Cheney. 
2;  Columbia  River  (Lord),  1;  Colville,  15;  Conconully,  3;  Crab 
Creek,    Lincoln   County,   1    (approaching  gamheli) ;    Davenport,   1; 

<»  Collection  Canadian  Geological  Survey. 
^  Specimens  poor,  position  doubtful. 
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Douglas,  1 ;  Easton,  2 ;  Fort  Spokane,  2 ;  Marcus,  4 ;  Rock  Lake,  2 ; 
Spokane  Bridge,  15;  Si)okane  Falls,  1;  Wawawai,  2  (approaching 
gatnbeli), 
Wyoming:**  Baggs  Crossing  (30  ml.  NW.),  8;  Clarks  Fork,  9;  Jack- 
sons  Hole,  1:  Ia  Barge  Creek,  3;  Lake  City,  10;  Mammoth  Hot 
Springs,  34;  Yellowstone  Park,  4. 

PEROMYSCUS   MANICUIJ^TUS    SATURATUS   Bangs. 

Pero'mpscus  texanus  saturatwi  Bangs,  Am.  Naturalist,  XXXI,  pp.  74-75,  Jan.  1, 
1897. 

Type  locality. — Satuma  Island,  Island  District,  British  Columbia. 

Geographic  distribution, — Confined  to  Saturna  Island. 

Characters. — Similar  in  color  to  P.  m.  austenis^  but  lateral  line  and 
cinnamon  beneath  base  of  tail  more  conspicuous;  size  larger;  skull 
larger,  broader,  and  more  angular;  hind  foot  21  to  22;  tail  shorter 
than  head  and  body. 

Color. — Unworn  or  slightly  worn  pelage:  Upperparts  very  dark; 
general  effect  cinnamon  heavily  clouded  with  blackish,  the  latter 
somewhat  concentrated  dorsally;  lateral  line  cinnamon,  rather  well 
defined,  extending  to  the  heels,  which  are  mixed  cinnamon  and  dusky, 
and  broadening  acroas  the  interfemoral  region  beneath  the  tail  into 
a  conspicuous  patch  of  nearly  clear  cinnamon ;  upper  side  of  arm  to 
wrist  cinnamon  lightly  mixed  with  dusky^  ears  dusky  brownish, 
edged  with  whitish,  subauricular  tufts  same  color  as  rest  of  upper- 
parts;  tail  blackish  brown  above,  white  below;  underparts  creamy 
Tsrhite  not  thoroughly  concealing  slaty  undercolor.  Worn  pelage: 
Sides  bright  cinnamon  to  russet,  blending  with  the  lateral  line  which 
is  much  less  contrasted  than  in  unworn  pelage;  back  dark.  Mars 
brown  to  mimimy  brown  and  Prout  brown.  Adolescent  pelage: 
Sides  drabby  hair  brown  or  sooty  isabella  color;  narrow  cinnamon 
lateral  line  usually  well  marked;  back  with  a  rather  well-defined 
sooty  grayish  brown  stripe. 

SkuU. — About  the  size  of  that  of  oreas  but  more  angular  and  more 
arched  in  the  interorbital  region ;  larger,  broader,  and  more  angular 
than  in  ansterus;  audital  bullae  and  molar,  teeth  about  as  in  oreas^ 
slightly  larger  than  in  austeims. 

Measurements. — Average  of  10  adults  from  the  type  locality  (fide 
Bangs,  1.  c.) :  Total  length  180.9;  tail  vertebrse  76.2;  hind  foot  (dry) 
21.25. 

Type  specimen. — No.  2581  Museum  of  Comparative  Zoology,  Cam- 
bridge, Mass.,  formerly  same  number  Collection  of  E.  A.  and  O. 
Bangs.  $  adult,  January  ;^1,  1894.  W.  C.  Colt.  Specimen  in 
fair  condition.  Skull  with  nasals  slightly  broken  anteriorly;  other- 
wise perfect. 

^'All  approaching  rufinus. 
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Remarks. — Although  typical  austems  occurs  on  both  sides  of  Piiget 
Sound  and  even  on  Vancouver  Island,  it  does  not  appear  to  range 
unchanged  over  the  small  islands  between  Vancouver  Island  and  the 
mainland.  The  form  of  Saturna  Island  will  perhaps  be  found  on 
adjacent  islands  and  may  be  connected  by  them  with  auaterus.  Cer- 
tain aberrant  specimens  from  the  mainland  at  Howe  Sound  and 
Malaspina  Inlet,  British  Columbia,  show  some  approach  to  saturaUis^ 
particularly  in  their  skulls,  but  for  the  present  seem  best  considered 
as  variously  intermediate  between  the  mainland  forms. 

Specimens  examined. — Total  number  221,  all  from  the  type 
locality. 

PEUOMYSC^l  S    MANICUI.ATI  S    IIOLLISTEUI    subsp.    nov. 

(PI.   11,  fiK.  G.) 

Tviic  from  Friday  Harbor,  San  Juan  Island,  San  Juan  County,  Wash.  Na 
130316  U.  S.  National  Museum,  Biological  Survey  CollecUon.  $  adult,  Oct 
23,  1903.     N.  Hollister. 

Characters. — Color  almost  as  in  saturatus;  skull  larger  and  heavier, 
with  larger  molar  teeth,  and  larger  audital  bullae. 

Color. — Almost  as  in  saPiiratus;  ground  color  a  slightly  paler  shade 
of  cinnamon ;  lateral  line  not  so  sharply  defined. 

Skull. — Similar  to  that  of  saturatus^  but  larger  and  heavier;  palate 
broader,  molar  teeth  heavier;  audital  bulla?  actually  and  relatively 
larger. 

Meamvrements. — ^Average  of  10  adult  topotypes:  Total  length  180.8 
(1G7-188) ;  tail  vertebra?  79.3  (73-84) ;  hind  foot  22.1  (21-22.5)  ;  ear 
from  notch  (dry)  16.8  (15.2-17.2). 

Remarks. — ^The  relationship  of  this  form  to  saturatus  is  evident. 
The  cranial  characters  by  which  it  differs  are  constant,  and  it  seems 
necessary  to  recognize  them,  especially  since  it  is  an  insular  form. 
The  evident  deviation  of  both  saturates  and  hollisteri,  from  mainland 
forms  of  the  maniculatiis  series  seems  best  expressed  by  trinomial 
names,  particularly  since  so  many  of  the  small  islands  of  the  Puget 
Sound  region  are  as  yet  unrepresented  by  si)ecimens  in  collections. 
The  whole  question  of  the  interrelations  of  oreas^  austerus^  and 
artemidae  is  not  as  yet  satisfactorily  worked  out,  and  much  material 
and  careful  field  notes  from  islands  and  mainland  coasts  of  southern 
British  Columbia  and  northern  Washington  are  greatly  to  be  desired. 

Specimeris  examined. — Total  number  41,  all  from  the  type  locality. 
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PEROMYSCUS  MANICULATUS  AUSTERUS    (Baird). 

(PI.  II,  fig.  3.) 

Hesperomyg  ausierus  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  VII,  p.  336,  1855. 
Plcf'omysctis]  austerus  Bangs,  Am.  Naturalist,  XXXI,  p.  75,  Jan.,  1807. 
Peromyscus  akelcyi  Elliot,  Field  Col.  Miis.,  Chicago,  Zool.  Ser.  I,  p.  22G,  Feb., 
1899 — Elwah  River,  Olympic  Mountains,  Washington. 

Type  locality, — Old  Fort  Steilacoom,  Wash. 

Geographic  distribution. — Coast  region  of  Puget  Sound,  Washing- 
ton; north  to  southern  British  Columbia  and  including  Vancouver 
Island. 

Characters. — Size  medium  (hind  foot  19-22,  tail  usually  less  than 
100) ;  color  very  dark.  Similar  to  oreas^  but  decidedly  smaller  and 
more  sooty  in  color;  similar  to  saturatus  and  rubidus^  but  skull 
smaller  and  narrower;  similar  to  gambeli^  but  very  much  darker 
and  with  different  skull. 

Color. — Unworn  pelage:  Ground  color  of  upperparts  brownish 
fawn ;  sides  with  liberal  mixture  of  sooty,  middle  of  back  with  still 
more,  forming  a  more  or  less  distinct  sooty  stripe;  ears  sooty,  very 
narrowly  edged  with  whitish,  no  white  at  anterior  basas;  a  narrow 
dusky  orbital  ring  and  a  small  dusky  spot  at  base  of  whiskers ;  under- 
parts  creamy  white,  slaty  undercolor  usually  showing  through;  tail 
sooty  above,  white  below ;  '  ankles '  dusky  brownish.  Worn  pelage : 
Sidas  Mars  brown  to  Prout  brow^n ;  dorsum  Prout  brown  to  mummy 
brow^n.  Adolescent  pelage :  Sides  grayish  wood  brown  heavily  mixed 
with  sooty,  middle  of  back  and  top  of  head  black  or  nearly  black, 
shoulders  slightly  less  intense. 

Skull. — Size  small;  braincase  very  narrow;  nasals  rather  short; 
zygomata  not  'squared'  anteriorly;  molariform  teeth  small;  palatine 
slits  short.  Most  similar  to  that  of  gambeli^  but  narrower  and  more 
elongate;  zygomata  lighter;  decidedly  smaller  than  in  saturatus^ 
oreas^  and  rubidus. 

Meah^irements. — Average  of  10  topotypes:  Total  length  172  (163- 
190) ;  tail  vertebrae  86  (79-96) ;  hind  foot  20.5  (20-21) ;  ear  from 
notch  (dry)  15  (14-15.5).  Of  10  adults  from  Goldstream,  Vancouver 
Island,  British  Columbia:  173  (170-178) ;  85  (81-89) ;  20.3  (19-21). 

Type  specimen. — In  the  OFiginal  description  of  austerus^  Baird 
does  not  designate  a  type  but  mentions  two  localities,  thus:  "Col- 
lected at  Fort  Steilacoom,  Puget  Sound,  by  Dr.  Geo.  Suckley, 
U.  S.  A.,  and  by  Dr.  Cooper  on  the  Spokan  Plains."  In  1857,  two 
years  later,  he  published  a  more  complete  description  and  listed  1 
specimen  fj-om  Spokane  Plain  and  11  from  Steilacoom,  4  of  the  latter 
queried  and  mentioned  in  the  text  as  possibly  belonging  to  another 
form  (Mamm.  N.  Am.,  p.  466,  1857).  Allen  (Bull.  Am.  Mus.  Nat. 
Hist.,  V,  p.  192,  1893)  has  selected  Steilacoom  as  the  type  locality 
of  austerus  on  the  grounds  that  it  is  the  locality  first  mentioned  in 
the  original  description  and  the  one  from  which  came  the  majority 
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of  the  specimens  examined  by  Baird  in  1857.  Miller  and  Rehn  (Proc 
Bost.  Soc.  Nat.  Hist.,  XXX,  p.  69,  Dec,  1901),  either  unaware  of 
Allen's  action  or  in  exception  to  it,  gave  Spokane  Plain  as  the  type 
locality.  There  appear  to  be  good  grounds  for  either  decision,  but 
Allen's,  having  priority,  is  entitled  to  more  consideration  even  though 
it  can  not  be  denied  mat  the  specimen  from  Spokane  Plain  may  have 
been  the  chief  basis  of  the  original  description.  The  statement  by 
Baird  (Mamm.  N.  Am.,  p.  466)  that  "the  Hesperomys  austerus  has 
thus  far  only  been  found  in  the  eastern  part  of  Washington  Terri- 
tory "  is  hard  to  understand  in  connection  with  the  list  of  specimens 
immediately  following,  the  majority  of  which  are  from  western 
rather  than  eastern  Washington.  No.  1964,  U.  S.  National  Museum, 
from  Steilacoom,  which  is  one  of  the  specimens  listed  in  1857  now 
extant,  was  considered  the  type  by  Coues,  and  now  bears  a  type 
label,  but  as  it  was  not  collected  until  1856,  the  year  following  the 
first  publication  of  the  name,  and  as  its  measurements  do  not  agree 
with  those  of  the  original  description,  obviously  it  can  not  logically 
be  considered  the  type.  The  measurements  given  in  the  original  de- 
scription do  not  agree  exactly  with  those  of  the  specimen  from  Spo- 
kane Plain  as  published  by  Baird  in  1857,  nor  yet  with  any  of  those 
from  Steilacoom,  so  no  conclusion  can  be  adduced  from  that  source. 
On  the  whole,  the  question  appears  to.  be  open,  and  therefore  Allen's 
right  to  fix  Steilacoom  as  the  type  locality  can  not  fairly  be  disputed. 

Of  Baird's  original  specimens  from  Steilacoom  now  extant;  No. 
364  U.  S.  National  Museum  (skull  only)  may  perhaps  be  regarded 
as  the  type.  It  is  badly  broken  and  of  little  value  for  comparison 
(see  Lyon  and  Osgood,  Bull.  U.  S.  Nat.  Mus.  No.  62,  p.  125,  1909). 

Remarks, — Typical  au stems  appears  to  be  confined  to  the  imme- 
diate vicinity  of  Puget  Sound.  Specimens  from  Howe  Sound  and 
Malaspina  Inlet  on  the  coast  of  southern  British  Columbia  are 
slightly  large,  but  do  not  seem  separable.  In  cranial  characters  some 
of  them  approach  oreas  very  closely,  but  others  are  exactly  like  aus- 
teru^;  since  the  majority  have  skulls  more  similar  to  austerus  and 
all  have  rather  short  tails  and  hind  feet,  they  are  referred  to  austerus. 
In  the  same  way,  specimens  from  Lake  Cushman  and  the  Skokomish 
River  in  the  eastern  Olympic  Mountains  are  larger  than  typical; 
these,  however,  may  possibly  be  tending  toward  rubldics.  The  series 
representing  '  P,  akeleyi '  also  comes  within  this  category.  The  type, 
however,  is  like  austetms  in  size  and  cranial  characters.  Specimens 
from  Vancouver  Island  are  almost  exactly  like  topotypes,  differing 
only  in  having  slightly  wider  braincases.  Some  specimens  from  the 
coast  of  Oregon  approach  austerus  quite  decidedly,  but  Ihe  general 
average  of  the  majority  from  that  region  seem  referable  to  rubidus, 
chiefly  on  account  of  their  larger,  broader  skulls.  The  occurrence 
of  austerus  and  oreas  at  the  same  localities  has  been  discussed  in  the 
account  of  oreas. 
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Spedmens  examimd. — Total  number  408,  from  localities  as  follows: 
British  Columbia:  Agassiz,  10;  Comox,  6;  Chilliwack  Valley  11;  Gib- 
son Landing,  Howe  Sound,  12 ;«  Coldstream,  27;  Hastlngp  3;  Kent, 
2;  I^ngley,  1^  Lund,  Malasplna  Inlet,  20 ;«  Mount  Baker  Range,  1; 
Mount  Lehman,  1;  Port  Moody,  14;  Salt  Spring  Island,  2;°  Sumas, 
22;  Victoria,  26  ;&  Wellington.  3;  Westminster,  0. 
Washin^on:  Aberdeen,  0;«  Avon,  5;  Boulder  Creek,  30;^  Boii  er  Lake, 
1 ;  Elwah  River,  Olympic  Mountahis,  38  ;^  liake  Cushman,  1 ;  Hamil- 
ton, 3;  Happy  I^ke,  2;  Johnson  Ranch,  Elwah  River,  2;  Mount  Elll- 
nor  (3  m.  SE.),  2;  Mount  Vernon,  28;  Nesciually  Flats,  31;  Roy,  1; 
Sauk,  2;  Seattle,  9;  North  Fork  Skokomish  River,  21;  Soleduck 
River,  1 ; «  Steilacoom,  40 ;  Tacoma,  3 ;  Tenino,  3  •  Whidby  Island,  6. 

PEROMYSCUS  MANICUI^VTUS  RUBIOUS  Osgood. 

Peromysciis  oreas  ruhidus  Osgood,  Proc.  Biol.  Soc.  Wash.,  XIV,  pp.  193-194, 

Dec.  12,  1901. 
Peromyscus  perimekurus  Elliot,  Field  Col.  Mus.,  Chicago, .Pub.  74,  Zool.  Ser., 

Ill,  p.  156,  Apr.,  1903— Goldbeach,  Oreg. 

Type  locality, — Mendocino  City,  Calif. 

Geographic  distribution, — Coast  of  California  and  Oregon  from 
San  Francisco  Bay  to  the  mouth  of  the  Columbia  River. 

Characters. — Similar  to  oreas^  but  tail  and  hind  foot  shorter;  simi- 
lar to  austeruSj  but  color  paler,  skull  larger  and  broader;  similar  to 
ffambeUj  but  tail  longer  and  color  darker. 

Color, — Unworn  pelage:  Ground  color  of  upperparts  cinnamon; 
black  mixture  rather  heavy  on  sides,  predominating  on  back,  form- 
ing a  broad  blackish  stripe  from  shoulders  to  base  of  tail  or  an 
irregular  patch  between  slioulders  and  rump:  head  and  shoulders 
somewhat  grayish;  a  conspicuous  blackish  orbital  ring  and  spot  at 
base  of  whiskers;  ears  dusky,  edged  with  whitish;  very  few  or  not 
any  white  hairs  at  anterior  bases  of  ears:  feet  white, '  ankles '  dusky: 
tail  blackish  above,  white  below;  underparts  creamy  white.  Worn 
pelage:  Sides  fawn  color  to  russet:  dorsum  russet  to  Mars  brown: 
face  and  head  nearly  like  sides;  dusky  mixture  often  almost  entirely 
eliminated  or  so  faded  as  to  sliow  scarcely  any  contrast  with  ground 
color.  Adolescent  pelage:  General  effect  of  upperparts  varying 
from  grayish  hair  brown  to  hair  brown  tinged  with  fawn.  Young 
in  first  coat:  General  color  mouse  gray,  more  or  less  sooty  in  middle 
of  back. 

Sknll. — Similar  to  that  of  gamheli,  but  larger  and  heavier;  similar 
to  that  of  oreas^  but  with  nasals  averaging  slightly  shorter;  somewhat 
similar  to  that  of  austejvfs^  but  decidedly  larger  and  heavier,  brain- 
case  broader,  teeth  heavier. 

'Measureme7it8, — ^Thi^ee  adult  topotypes:  Total  length.  189,  100. 
208;  tail  vertebra*,  1)1),  1)5,  1)1):  hhid  foot,  21,  ^ll,  :>1.     Average  of  0 

^  Approacliing  onasf 

**  (Collection  of  Canadian  (itM>Ioj.'i('al  Snrvt'v, 
"May  inchido  s(»nio  spctiuien.s  of  /'.  m.  orcaff. 
66268— No.  28—09 5 
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adults  from  Mendocino  County,  Calif.,  193  (189-203),  96  (90-100), 
21.5  (21-22),  ear  from  notch  (dry),  15.8  (15.2-16.9). 

Type  specimen, — No.  91650  U.  S.  National  Museum,  Biological 
Survey  Collection.  ?  adult.  November  17, 1897.  J.  Alden  Loring. 
Specimen  in  good  condition. 

Remarks, — ^The  range  of  this  form  follows  quite  closely  the  humid 
coast  belt  of  California  and  Oregon.  Specimens  from  the  southern 
part  of  its  range  approach  gami>eli^  and  in  the  north,  near  the  mouth 
of  the  Columbia  River,  approach  to  areas  or  austerus  or  both  is 
evident.  Some  series  from  this  latter  region  are  too  variable  to  admit 
of  satisfactory  classification,  for  they  contain  individuals  showing 
some  of  the  characters  of  any  of  the  three  closely  related  forms, 
oreas^  austerus^  and  rtfbulns.  The  difficulty  is  increased  by  two 
names,  akeletji  and  perimekurus^  which  confront  the  reviser.  Their 
respective  types 'do  not  exactly  agree  with  any  of  the  other  forms, 
and  series  from  their  type  localities  contain  large  and  small,  dark  and 
light  individuals.  Neither  form  can  be  definitely  characterized,  and 
the  soundest  procedure  seems  to  be  to  consign  each  to  the  form  which 
appears  to  be  dominant  in  the  region  from  which  it  comes.  Thus 
akeleyi  falls  under  austerus  and  penmekurus  under  ruhidus.  Spec- 
imens from  the  Willamette  Valley  are  nearly  typical,  though  possibly 
tending  in  slight  degree  toward  gambeli.  All  along  the  border 
between  the  humid  coast  and  the  relatively  arid  interior  are  found 
intermediates  between  inihidus  and  gambeli^  or  in  some  localities 
the  two  forms  are  found  side  by  side.  Six  specimens  from  the  Outer 
Peninsula,  near  Samoa,  Humboldt  Bay,  are  decidedly  paler  than 
others  from  the  neighboring  redwoods.  They  evidently  represent 
an  incipient  and  very  local  subspecies,  and  well  illustrate  the  plasticity 
of  the  group  to  which  they  belong.  A  careful  study  of  this  variation 
and  the  local  conditions  doubtless  would  prove  instructive.  An  aber- 
rant specimen  is  present  also  in  the  series  from  Wells,  Oreg.  It  is  so 
much  paler  than  the  others  of  the  series  that  partial  albinism  is  sug- 
gested, but  possibly  local  environment  may  be  the  true  explanation. 

Specimens  examined, — Total  number  838,  from  localities  as  follows : 

California:  Alton,  11;  Alton  Junction,  8;  Berger  Creek,  4;  Blue  Lakes, 
1;  Bodega,  10;  Brlceland,  4;.  Cahto,  17;  near  Calpella,  2;  Camp 
Meekor,  1 ;  Canyon  Creek,  Trinity  County,  1 ;  Cape  Mendocino,  2 ; 
Cazadero,  1;  Crescent  City,  51;  Dyerville,  7;  Eureka,  15:  Freestone, 
2;  (iasquet,  8;  Hoopa  Valley,  18;  Humboldt  Bay,  19  (Carson  Camp, 
Mad  River,  13;  Outer  Peninsula,  near  Samoa,  6»);  Inverness,  8; 
La  Honda,  46;  Laytonville,  1;  near  Lower  Lake,  18;  Mad  River,  2; 
Marshall,  Marin  County,  5;<»  Mendocino  City,  15;  Mount  Tamalpais, 
1;  Nicasio,  67;  Novato,  2;  Olema,  6;«  Orick,  21;  Petrolia,  10;  Point 
Reyes,  38 ;«  Portola,  160  ;<»  Requa,  18;  Rio  Dell,  1;  Rockport,  2; 
Stiorwoods,  15;  Siskiyou  Mountains  (Shelley  Creek),  3;  Smith 
River.  4:  Sur,  10 :«  Tkiah,  11 ;«  W^estiK)rt,  1 ;  W(M)dside,  2.« 


^•Aberrant. 
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Oregron:  Agnes,  2;  Astoria,  12;  Beaverton,  1;  Elkhead,  1;  Florence,  7; 
Forest  Grove,  1 ;  Gardiner,  22 ;  Glendale,  1 ;  Gold  Beach,  17 ;  Grants 
Pass,  5;«  Marshfleld,  3;  McCoy,  9;  Mount  Hood  .(west  slope),  1; 
Oregon  City,  5;  Portland,  22;  Port  Orford,  2;  Prospect,  12 ;«  Riddle, 
1 ;  Rogue  River  Valley,  2 ;«  Roseburg,  5 ;«  Scottsburg,  6 ;  Seaside,  15 ; 
Sheridan,  6;  Tillamook,  1;  Wells,  20;  Yaqulna,  6;  Yaqulna  Bay,  4. 

PEROMYSCUS   MANICULATUS    GAMBELI    (Baied). 

(PI.  II,  fig.  12.) 

Hesperomys  gamhelii  Balrd,  Mamm.  N.  Am.,  Pac.  R.  R.  Reports,  VIII,  pp.  464- 

465,  1857. 
Sitomys  americanus  gamhelii  Allen,  Bull,  Am.  Mus.  Nat.  Hist,  N.  Y.,  V,  pp. 

190-191,  Aug.  18,  1893. 
Sitamya  americanus  thurberi  Allen,  supra  cit,,  pp.  185-186— San  Pedro  Martir 

Mountains,  Lower  California. 
P  [eromyscus]  tlexanus]  gamhelii  Me^rns,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  446, 

Mar.  25,  1896. 
Peromyscus  texanus  medius  Meams,  Proc.   U.   S.   Nat.  Mus.,  XVIII,  p.  446, 

Mar.  25,  1896 — Nachoguero  Valley,  Lower  California. 

Type  locality. — ^Monterey,  Calif. 

Geographic  distribution, — Central  Washington  east  of  the  Cas- 
cades, thence  south  through  central  and  eastern  Oregon  to  California ; 
throughout  California  except  the  '  redwood  strip '  of  the  northwest 
coast  and  except  the  southeastern  desert  I'egion  and  the  region  east  of 
the  Sierra;  south  into  northwestern  Lower  California.  Upper  So- 
noran  to  Hudsonian  zone. 

Characters. — General  characters  similar  to  ruflnus^  sonoriensis^ 
and  artemisiae;  color  much  as  in  rufinus^  but  usually  duller,  less 
tawny ;  decidedly  darker,  more  clouded  with  dusky  than  in  so/wrieri' 
sis;  size  smaller  than  in  artemisiae;  also  slightly  smaller  than  sonor- 
iensis;  somewhat  dimorphic  in  color,  but  with  one  phase  greatly  pre- 
dominating; somewhat  similar  to  rubidns.  but  smaller,  with  shorter 
tail  and  less  intense  color. 

Color. — Buff  phase  ^  in  unworn  pelage :  Upperparts  between  ochra- 
ceous  and  ochraceous  buff  heavily  and  nearly  uniformly  mixed  with 
dusky,  producing  a  general  effect  varying  from  rusty  isabella  color 
to  bister;  sides  nerirly  or  quite  like  back;  underparts  creamy  white; 
ears  dusky,  narrowly  edged  with  whitish;  subauricular  tufts  same 
color  as  back,  white  spots  nearly  or  quite  obsolete;  no  definite  dusky 
facial  markings;  feet  white, '  ankles '  slightly  dusky  or  nearly  white ; 
tail  bicolor,  dusky  brownish  above,  white  below.  Dark  phase :  Rather 
variable,  but  in  general  more  dusky  and  more  vinaceous  than  buff 

«  Approaching  gambeli. 

*The  predominating  phase,  and  though  not  so  distinctly  huffy  as  the  buff 
phases  of  aonoriensis  and  hlanduSy  it  is  evidently  the  corresponding  condition. 
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phase;  general  effect  Mars  brown  strongly  tinged  with  fawn.  Worn 
I>elage :  General  effect  of  upperparts  varying  from  clay  color  or  dingy 
ochraceous  buff  to  lightly  grizzled  fawn  color,  dusky  mixture  changed 
to  cinnamon  or  brownish,  but  seldom  so  thoroughly  eliminated  as  in 
aoiioHenah;  sides  usually  nearly  the  same  as  back.  Adolescent 
l^elage:  (leneral  effect  of  upperparts  varying  from  hair  brown  to 
sepia,  dusky  mixture  often  very  strong.  Young  in  first  coat:  Base^ 
of  hairs  slate  color  or  blackish  slate,  tips  mouse  gray,  usually  slightly 
darker  on  back  than  on  sides ;  general  effect  grayish  slate  color. 

Skull, — Practically  as  in  sonorieriHiH  but  averaging  slightly  smaller; 
smaller  and  with  shorter  nasals  than  in  tu'temlslae;  decidedly  smaller 
than  in  ruhidus^  with  smaller  teeth,  smaller  and  narrower  braincase, 
and  shorter,  relatively  broader,  nasals. 

Measurements, — Average  of  6  adult  topotypes:  Total  length  159 
(148-170) ;  tail  vertebra?  71.6  (6-1^80) ;  hind  foot  20;  ear  from  notch 
(dry)  14.9  (14.2-15.8).  Of  10  adults  from  Stanford  University, 
California:  1(U  (157-178);  72.4  (70-77);  20.  Of  10  adults  from 
northwestern  Lower  California:'  170  (1(50-183);  80  (69-86);  20.7 
(20-21.7). 

Type  sperinun, — An  individual  type  was  not  specified  by  Baird. 
His  list  of  specimens  with  the  original  description  includes  various 
localities  in  Washington,  Oregon,  and  California.  Since  the  list 
appears  to  follow  a  geographic  sequence  from  north  to  south,  the 
specimens  from  Washington  are  mentioned  first.  It  is  evident,  how- 
ever, that  the  sj)ecimens  from  California  formed  the  principal  basis 
of  the  description.  One  from  Monterey,  Calif.  (Xo.  869),  is  specific- 
ally mentioned  in  the  description,  and  farther  on  the  form  is  referred 
to  as  "  the  common  California  species."  Doctor  Allen,  therefore, 
in  1898  (1.  c),  designated  this  specimen  (No.  369  U.  S.  National 
Museum)  as  the  type  of  (jamhelL  It  is  not  now  extant,  but  a  so- 
called  cotype,  No.  8()8,  is  in  the  National  Museum.  It  is  in  very  bad 
condition,  having  been  exposed  as  a  mounted  specimen  until  the  color 
has  faded  very  nnich.  The  present  color  is  chiefly  pale  yellowish  buff. 
■The  ears  are  entirely  gone  and  patches  of  hair  are  gone  from  the 
sides.  The  skull  has  been  removed  from  the  skin  and  is  in  good  con- 
dition. 

Rem-arks. — P.  m.  gumheH  is  one  of  the  most  widely  ranging  and 
best  known  of  the  manirtdafus  group.  It  is  extremely  abundant 
throughout  its  range,  and  large  representations  of  it  are  present 
in  most  American  collections.  It  is  quite  variable  and  its  intergra- 
dation  with  surrounding  forms  is  complete.  Since  it  stands  between 
sononenms  and  the  paler  shorter-tailed  forms  of  the  group  on  the 
one  hand  and  ruhidtfs  and  the  darker  longer-tailed  forms  on  the 
other,  it  necessiu*ily  includes  a  considerable  range  of  variation.  That 
is,   intermediates   between    r/ambdi   and   fioiwiierusis  must   be   quite 
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different  from  intermediates  between  (jamhcH  and  rvdndu^^  although 
lK)th  are  referable  to  gamheli  bec*ause  nearer  to  that  than  to  the  other 
forms.  For  example,  specimens  from  Berkeley,  Calif.,  are  darker 
and  longer-tailed  than  typical  (jajnbeli  and  evidently  approach 
ruhiihis;  while  others  from  Jacumba,  Calif.,  are  paler  than  f/amhdl 
and  approach  Honoriensis.  The  Berkeley  specimens  are  therefore 
decidedly  darker  than  those  from  Jacumba,  but  they  are  nearer  to 
gambeli  than  to  nihidvs^  and  those  from  Jacumba  likewise  nearer 
than  to  sononensis.  In  studying  such  material,  there  is  constant 
temptation  to  treat  these  intergrades  as  separate  forms,  but  after 
testing  every  possible  alternative  one  is  forced  to  conclude  that  no 
logical  subdivision  of  gamheli  as  here  recognized  can  be  made. 
When  the  problem  is  viewed  as  a  whole — in  perspective,  so  to  speak — 
gamheli  appears  to  be  a  tolerably  constant  entity  throughout  what 
may  be  called  the  center  of  its  range  and  about  the  peripheiy  to 
merge  with  other  forms.  Thus,  specimens  from  Monterey,  the  type 
locality,  are  absolutely  identical  with  those  from  San  Diego  and  the 
northeast  coast  of  Ix)wer  California,  and  the  intervening  region 
is  inhabited  by  exactly  the  same  form.  These,  moreover,  are  like 
specimens  from  the  greater  part  of  the  interior  of  California,  in- 
cluding the  west  slope  of  the  Sierra.  Whenever  this  constant  form 
meets  the  range  of  sonotiensk^  however,  the  effect  is  innnediately 
apparent,  and  throughout  a  narrow  strip  between  the  ranges  of  the 
two  forms  intermediates  or  mixed  specimens  fairly  representative 
of  each  form  are  found.  Thus  intermediates  between  gambeli  and 
sononensis  are  similar,  whether  from  the  San  Pedro  Martir  Moun- 
tains of  Lower  California  or  from  the  eastern  slopes  of  the  northern 
Sierras  or  Cascades.  As  Monterey,  the  type  locality  of  gambeli,  is 
on  the  coast  not  far  from  San  P'rancisco  Bay,  it  might  be  supposed 
that  topotypes  would  be  nearer  to  the  darker  form  vahidus  than  to 
the  animal  of  the  coast  ranges  of  southern  California.  This  is  not 
the  case,  however,  and  the  reason  is  easily  understood  when  the 
local  conditions  are  known.  At  Monterey  it  is  dry  and  sandy,  and 
these  conditions  continue  inland  to  the  Salinas  Valley.  Although 
specimens  from  the  Santa  Cruz  Mountains  on  one  side  of  Monterey 
Bay  and  from  Sur  on  the  other  are  referre<l  to  ruhidas,  those  from 
the  vicinity  of  the  town  of  Monterey  are  like  those  from  Salinas  and 
other  interior  localities. 

The  transition  from  gamheli  to  ruhidfis  along  the  line  between 
their  ranges  is  rather  sudden,  suggesting  the  possibility  of  hybrid- 
izing. From  several  localities  specimens  fairly  typical  of  both  forms 
are  known,  from  others  we  have  both  forms  and  apparent  interme- 
diates, and  from  still  others  all  specimens  thus  far  obtained  are 
intermediates  not  typical  of  either  form.  This  is  exactly  what  would 
be  expected  upon  the  theory  of  hybridism,  but  of  course  it  can  not 
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be  considered  as  conclusive  proof.  Specimens  from  the  higher  parts 
of  the  Sierra  appear  to  differ  in  an  extremely  slight  degree  from  the 
coast  range  specimens  and  apparently  approach  rufinus.  The  amount 
of  individual  variation  is  so  great,  however,  that  there  seems  to  be  no 
means  of  distinguishing  the  mountain  specimens.  Iri  fact,  even 
gamheli  from  the  region  of  the  type  locality  differs  but  little  from 
rufinKS,  Specimens  slightly  darker  or  lighter  than  the  average  may 
be  found  almost  anywhere  in  the  range,  as  the  animal  seems  to 
respond  to  local  environment  very  readily.  Thus  specimens  caught 
in  thick  woods  along  a  comparatively  cold  stream  may  be  noticeably 
darker  than  others  taken  perhaps  within  half  a  mile  in  the  chaparral 
of  a  dry  hillside.  It  is  possible  that  the  first  generation  of  progeny 
from  the  darker  specimens  if  transferred  to  the  dry  hillside  would 
be  lighter  than  their  parents.  Such  questions,  of  course,  can  be  de- 
termined only  by  experimentation,  but  obviously  variations  that 
occur  fortuitously  throughout  wide  areas  can  not  be  distinguished 
by  name.  In  spite  of  this'  frequent  variability  gamheli  is  not  a 
respecter  of  zones,  as  appears  in  many  localities,  notably  on  Mount 
Shasta,  where  it  ranges  unchanged  from  the  base  of  the  mountain 
to  the  rocky  cliffs  above  timberline.  In  northeastern  California 
the  mice  of  the  semidesert  lava  beds  are  more  like  the  dark  gambeli 
than  the  pale  sonorieiisis.  Throughout  the  desert  region  sonornensis 
is  the  prevailing  form,  except  on  the  lava  beds.  Apparently  the 
animals  inhabiting  lava  beds  differ  from  those  of  the  wooded  Sierra 
in  the  causes  of  their  acquiring  their  dark  color,  but  since  they  are 
indistinguishable  they  must  be  referred  to  gamheli. 

Specimens  examined, — ^Total  number  2,077,  from  localities  as  fol- 
lows: 

California:  Adin,  2;  Ager,  1;  Alila,  11 ;«  Alta  Peak,  Kaweah  River,  1; 
Alturas,  2 ;  Alum  Rock  Park,.  24 ;  Aspen  Meadow,  Tuolumne  County, 
7;  Auburn,  2;  Ballena,  3;"  Banta,  6;  Bartlett  Mountain,  2;  Bart- 
lett  Springs,  2;  Bear  Valley,  San  Benito  County,  1;  Belmont,  2; 
Berkeley,  43;  Beswlck,  19:  Bieber,  1;  Bitterwater,  7;  Bloods,  Cala- 
veras County,  2;  Blue  Canyon,  3;  Brentwood,  1 ;  Brownell,  13;  Bully 
Choop  Mountains,  3;  Bunch  Grass  Spring,  5;  Burbank,  1;  Bumey, 
1;  Bumey  (12  m.  E.),  1;  ButtonwlUow,  4;  Calaveras  Big  Trees,  15; 
Canyon  Creek,  17;  Carberry  Ranch,  6;  Carbondale,  2;  Carpenteria, 
2;  Cassel,  IS;  Cedarville,  1  ;<*  ChlneseCamp,  2<  Colusa,  2;  Cuyamaca, 
1 ;  Dana,  15 ;  Donner,  53 ;  Dos  Palos,  1 ;  Dulzura,  19 ;  DyervUle,  1 ; 
Echo,  6;  Emerald  Bay,  I^ke  Tahoe,  11;  Enclnltas,  1;  Etna,  1;  Fair- 
field, 16  (approaching  ruhidus)  ;  Fall  River,  5;  Femdale,  6;  Fort 
Crook,  10 ;  Fremont  Peak,  (labllan  Range,  4 ;  Freshwater  Creek,  1 ; 
Fresno,  2;  Gaviota  Pass,  4;  Giant  Forest,  Sequoia  National  Park,  2; 
Gllroy,  2;  Glen  Ellen,  13  (approaching  rubidus) ;  Goose  Lake,  6; 
Goosenest  Mountain,  2;  Greenville,  2;  Grizzly  Mountains,  4;  Hal- 
stend  Meadows,  14;  Hayden  Hill,  1;  Hermit  Valley,  Calaveras 
County,  15;  Hoopa  Valley,  2;  Hornbrook,  1;  Horse  Corral  Meadows, 

**  Approaching  sonorictisis. 
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1;  Horse  Creek,  Siskiyou  CJounty,  10;  Hueneme,  10;  Jackson,  6; 
Jacumba,  54 ;«  Jamesburg,  11;  Jamul,  1;  Janiul  Creek,  near  El  Nido, 
8;  Jolon,  5;  East  Fork  Kawenh  River,  9;  King  City,  1;  I^guna 
Ranch,  1;  Laguna  Mountains,  San  Diego  County,  9;  I^  Panza,  2; 
Lassen  Creek,  Modoc  County,  5;  Lassen  Peak,  12;  I^arlys  Ranch, 
Mendocino  County,  2 ;  near  I^ieesvllle,  3 ;  Ijenioore,  1 ;  TJttle  Shasta,  3 ; 
Long  Valley,  I^ke  County,  2 ;  Los  Angeles,  17 ;"  Los  Banos  17 ;  Lower 
Alkali  I^ke,  1 ;  Lyonsvllle,  6 ;  Mad  River,  1 ;  Madeline  Divide,  4 ; 
Madeline  IMaln,  12;  Mansfield,  3;  Marysvllle  Buttes,  23;  McKinney, 
1;  Mendota,  3;  South  Fork  Merced  River,  3;  Merrllhille,  2 ;  Mlllford, 
2;  Mission  Santa  Cruz,  3;  Mohawk,  3;  Montague,  4;  Monterey,  12; 
Montgomery,  1;  Morro,  4;  near  Morro  Rock,  3;  Mount  Dana,  1; 
Mount  Diablo,  1;  Mount  Hamilton,  3;  Mount  St.  Helena,  16;  Mount 
Sanhedrln,  13;  Mount  Shasta,  102;  Mount  Tallac,  7;  Mountain 
House,  Butte  County,  2 ;  Nelson,  5 ;  Nordhoff,  2 ;  Oakdale,  1 ;  Orosl,  1 ; 
Orris,  1;  Pacheco  Peak,  2;  Pacific  Grove,  2;  Palo  Alto,  2;  Petaluma, 
5;  Picard,  15;  Pine  Valley,  Monterey  County,  13;  Pitt  River,  6; 
Pleyto,  2;  Point  Plnos,  7;  Porcupine  Flat,  1;  Portervllle,  3;  Port 
Harford,  1;  Posts,  5;  Poway,  1 ;  Pozo,  1;  Priest  Valley,  1;  Pyramid 
Peak,  43;  Quincy,  11;  20  miles  SW.  of  Qulncy,  12;  Ripon,  1;  River- 
side, 5;  Robblns  Creek,  4;  Rose  Canyon,  San  Diego  County,  14;<» 
Round  Valley,  Mendocino  County,  14 ;  Salinas,  1 ;  Salt  Springs, 
Fresno  River,  5;  San  Antonio,  6;  San  Diego,  1;  San  Fernando,  8; 
Cliff  House,  San  Francisco,  8  (approaching  rubidus)  ;  San  Gabriel 
Mountains,  1;<»  San  Juan,  Orange  County,  2;  head  of  San  Joaquin 
River,  2;  San  Luis  Obispo,  11;  San  Luis  Rey,  2;  San  Mateo,  2;  San 
Miguel,  4;  San  Simeon,  7;  Santa  Barbara,  1;  Santa  Cruz,  1;  Santa 
Lucia  Peak,  12 ;  Santa  Maria,  3 ;  Santa  Monica,  6 ;  Santa  Paula,  2 ; 
Santa  Ynez  Mission,  3 ;  Santa  Ynez  River,  1 ;  Santa  Ysabel,  9 ;  Satlcoy 
2;  Secret  Valley,  3;  Sierra  City,  4;  Sierra  Valley,  36 ;«  Silver  Lake, 
136;  Slsson,  2;  Slippery  Ford,  4;  Smith  Mountain,  San  Diego  County, 
6;  Snow  Mountain,  aS;  Soledad,  1;  Sonora  Pass,  2;  Soquel  Mill,  1; 
Sorrento,  1 ;  Stanford  University,  34 ;  Stanley  (S  m.  W.  of  Huron),  1 ; 
Stillwater,  1;  Stockton,  1 ;  Summit  Lake  (12  m.  NW.  of  T^moore),  1 ; 
Tassajara,  11;  Tehama,  5;  Temescal,  3;  Three  Rivers,  6;  Tower 
House,  1;  Tracy,  6;  Tulare  I^ake,  2;  Tule  T^ke,  4;  Tuledad  Canyon, 
4 ;  Tuolumne  Meadows,  3 ;  Twin  Oaks,  5 ;  T'pper  T^ke,  1 ;  Van  Deusen 
River,  2 ;  Ventura,  3 ;  Walnut  Creek,  12 ;  Wawona,  3 ;  Weber  Lake,  2 ; 
West  Riverside,  2;«  Willows,  11 ;  Witch  (Yeek,  1;  South  Yolla  Bolly 
Mountain,  12;  Yosemlte  Valley,  8. 

liOwer  California:  Canyon  Salado,  1 ;«  Cape  Colnett,  1 ;  Carrlzo  (^reek, 
5;  El  Alamo,  2;<'  Enclnlta,  1 ;  Ensenada,  28;  Gato  Creek,  2;  Guada- 
lupe Valley,  1  ;<*  Juncollto,  2 ;  La  Huerta,  3  ;*  lios  Enclnas,  1  ;^ 
Nachoguero  Valley,  5;  edge  of  Pacific  Ocean  at  Boundary  Monument 
No.  258,  3;  Plfion,  9;<»  Pozo  Luciano,  1 ;«  Rancho  San  Antonio,  12 :« 
Rancho  Santo  Tomas,  2  ;<»  Rancho  Vlejo,  6 ;«  Rosarlto,  6 ;«  San  Felipe, 
2;«  Safios  Cedros,  6;  San  Pedro  Martlr  Mountains  (Coll.  by  Thurber 
and  Anthony),  61 ;«  San  Quentln,  40 ;  Santa  Eulalla,  14;<»  Santa  Rosa, 
4;«  San  Telmo,  4:  San  Vicente,  2;  San  Ysklro  Ranch,  16;  Tec*ate 
Valley,  7;  Trinidad,  6;«  Ysadora,  l.« 

Nevada:  Deep  Hole,  1 ;  Flowing  Springs,  1 ;  Smoke  Creek,  4 :  Summit 
lAke,  4. 


^'Approaching  sonoricnsis. 
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Oregon:  Adel,  Lake  (\)uiity,  1 ;  Anna  Creek,  Mount  Mazama,  6;  AnteIoi»e, 
10;  Hake  Oven,  1 ;  Hend,  7 ;  Buck  ('ni»k,  2;  Burns,  5;  (^nip  Creek,  3; 
Crater  Lake,  14;  Crooked  lliver,  4;  The  Dalles,  9;  Detroit,  5; 
Diamond  I^ike,  8;  Fort  Khiiuath,  15;  (Joose  I-Jike  Valley,  2;  Harney, 
1;  ten  miles  N.  of  Harney,  10;  John  Day  River,  1;  T>ake  Alvord, 
3  ;<»  Ix)ne  Uock,  4 ;  Lost  River,  Klamath  Basin,  8 ;  Matoles  River,  2 ; 
Maury  Mountains,  10;  Mount  Hood,  12  (approaching  rubidus)  ; 
Mount  Jefferson,  14 ;  Narrows,  13 ;  Paulina  Lake,  2 ;  Pendleton,  5 ; 
Plush,  4;  Prineville,  8;  Rock  Creek  Sink,  3;  Shirk,  2;  Siskiyou,  6; 
Stein  Mountains,  3 ;  Summer  Lake,  4 ;  Summit,  1 ;  Swan  I^ke  Val- 
ley, 2;  Twelve  Mile  Creek,  2;  Tule  I^ke,  4;  Waplnitia,  7;  Warner 
Mountains,  2;  Williamson  River,  3. 

Washington:  Chelan,  19  (approaching  artemisiac)  ;  Head  of  I^ke 
Chelan,  8  (approaching  artemisiae)  ;  Cleveland,  9;  Coulee  City,  2; 
Douglas,  1;  (Joldendale,  2;  North  Yakima,  7;  Trout  I^ake,  2;  We- 
n  a  tehee,  3. 

PKROMYSCrS  MANIC!  LATT'S  RCFLXCS  (Mkrriam). 

Hcsperom^H  Jeucopus  rufinus  Merrlam,  N.  Am.  Fauna  No.  3,  p]).  05"(U»,  SepL 

11,  18IX). 
Peromyacus  rufinuH  xMlen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  VHI,  p.  2ri2,  Nov. 

25,  1890. 

Type  locality, — San  P>ancisco  Mountain,  Arizona,  at  9,0(X)  feet 
altitude. 

Geographic  (lififrihntion, — Southern  Rocky  Mountain  region,  in- 
cluding the  elevated  part  of  New  Mexico,  scattered  peaks  and  ranges 
in  Arizona,  eastern  Utah,  and  the  greater  part  of  western  and  central 
Colorado.    Transition  to  boreal  zones. 

CharacterH, — Similar  to  vchrancemis  and  Honoriensis^  but  darker, 
more  richly  colored,  shades  of  ground  color  richer  and  more  tawny, 
dusky  more  extensive ;  similar  to  arcticus  and  artemisiae^  but  smaller 
and  less  extensively  dusky,  skull  slightly  different;  most  similar  to 
gamheli^  but  color  slightly  brighter,  more  rufescent,  particularly  in 
unworn  pelage. 

Color, — Unworn  pelage:  Upperparts  ochracx^ous  or  tawny  ochra- 
ceous,  thickly  and  finely  mixed  with  dusky;  dorsum  somewhat  darker 
than  sideii,  or  sometimes  nearly  same  color;  subauricular  tufts  usually 
conspicuous,  mixed  white  and  buffy  ochraceous;  ears  dusky,  edged 
with  creamy  white;  a  small  dusky  spot  at  base  of  whiskers  and  a 
narrow  dusky  orbital  ring;  underparts  creamy  white;  feet  and  fore- 
legs white;  'ankles'  buffy  ochraceous;  tail  blackish  brown  above, 
Avhite  below.  Worn  pelage:  Upperparts  ochraceous  buff  to  tawny, 
varying  in  clearness  according  as  the  dusky  of  the  unworn  pelage  is 
more  or  less  altered  and  eliminated ;  back  nearly  same  color  as  sides 
except  in  stages  of  slight  wear.  Adolescent  pelage :  Ground  color  of 
upperparts  paler  than  in  adults,  inclining  to  buffy  rather  than  tawny; 
dusky  mixture  heavier  and  more  uniform;  general  effect  somewhat 


^  Ap])r()a('hin;;:  .satiorirn.sifi. 
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between  cinnamon  and  raw  unil>er.  Youn^  in  first  coat :  Base  of  hairs 
slate  color  (Ridgw.  pi.  II,  No.  4) ;  ends  of  hairf>  pale  drabby  fawn 
mixed  with  dusky  brownish;  general  effect  of  upperparts  mouse  gray. 

Skull. — Practically  as  in  tiebroHcensis  and  soiioriensis;  slightly 
smaller  than  in  artemisiae;  smaller  and  narrower  than  in  areticus  and 
with  less  spreading  zygomata. 

Measurements. — Average  of  15  adult  topotypes:  Total  length, 
160  (150-170);  tail  vertebra?,  70  (50-75);  hind  foot,  20  (19-21); 
ear,  from  notch  (dry),  15.5  (14.1-16.6).  Of  20  males  from  Manzano 
Moimtains,  New  Mexico:  151  (144-165);  63.4  (59-77).  Of  15  fe- 
males from  the  same  locality:    156  (142-168) ;  68  (61-73). 

Type  specimen. — No.  HHf  ^^'  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  August  22,  1889.  C  Hart  Merriam 
and  Vernon  Bailey.  Specimen  in  partly  worn  pelage,  in  good  con- 
dition. 

Remarks. — This  is  a  mountain  form,  but  like  other  members  of 
the  manicnlatus  group  it  variously  intergi^ades  with  surrounding 
forms,  and  differs  from  them  only  in  average  characters.  On  the 
north  it  meets  artemlsuv.^  from  which  it  differs  mainly  in  smaller 
size  and  slightly  more  rufescent  color.  Specimens  from  Mammoth 
Springs,  Yellowstone  Park,  in  unworn  winter  pelage  are  very  similar 
to  typical  rufnns  in  the  same  pelage  from  Arizona  and  New  Mexico, 
and  others  from  Clarks  Fork,  Wyoming,  in  partly  worn  pelage  are 
more  dusky  than  mifnun  and  very  similar  to  arfeminin'^  to  which  they 
are  referred. 

On  the  east,  intergradation  with  nehrasrenHw  is  evidenced  by  speci- 
mens from  the  foothill  region  of  eastern  Colorado,  and  in  some  series 
specimens  which  might  be  referred  to  either  form  are  found.  Pos- 
sibly, if  the  exact  localities  from  which  they  came  were  known,  the 
difference  would  be  explained.  Connection  with  sonot-iensis  in  the 
same  way  is  shown  on  the  west,  although  in  a  series  from  Bluff,  Utah, 
we  find  11  specimens  that  are  typical  rufrnts  and  one  that  is  typical 
sonarienszs^  which  might  se;em  to  indicate  that  the  two  forms  are  dis- 
tinct. At  other  localities,  however,  there  is  ample  evidence  of  inter- 
gradation, and,  indeed,  individual  variation  in  each  form  is  almost 
enough  to  cover  the  average  difference  between  the  two.  Moreover, 
sonoriensis  unquestionably  intergi-ades  with  f/ambeli,  which  is  dis- 
tinguishable from  rufnus  only  with  great  difficulty.  In  worn  pelage, 
the  majority  of  specimens  of  rnfnu^  are  indistinguishable  from  gam- 
heli  in  the  same  pelage.  This  is  particularly  true  of  specimens  from 
the  Sierra-Cascade  region,  which  for  the  present  are  referred  to  gam- 
heli  under  the  belief  that  they  are  nearer  that  form,  though  undoubt- 
edly tending  somewhat  toward  rmfmis.  In  winter  pelage  gambeli 
from  the  coast  of  California  is  more  dusky  and  less  tawny  than 
rufinus.    Very  few  specimens  in  winter  pelage  from  tlie  Sierra  Ne- 
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vada  are  available  at  present,  but  the  scanty  material  shows  somewhat 
more  similarity  to  gambeli  than  to  rufinus.  Since,  however,  the  dif- 
ferences are  within  the  limits  of  variation,  it  will  not  be  surprising 
if  good  series  in  winter  pelage  from  the  Sierra-Cascade  region  prove 
referable  to  rufinus, 

Speeimens   examiiied. — Total   number,    1,336,    from    localities    as 
follows : 

Arizona:  Baker  Butte,  MogoUon  Mountiims,  4;  Chlricahua  Mountains, 
131;  Gratiam  Mountains,  25;  Keam  Canyon,  4  (approaching  sono- 
riensis)  ;  San  Bernardino  Ranch,  21  (approaclilng  sonoricnsu)  :  San 
Francisco  Mountain,  28;  Show  Low,  2;  Sprlngervllle,  59;  Taylor,  3; 
Turkey  Tanks,  3;  White  Mountains,  60. 

Colorado:  AUenton,  Eagle  County,  2;«  Almont,  2;  Antonlto,  2;  Ash- 
baugh  Itanch,  2 ;  «  Arboles,  2 ;  Bayfield,  1 ;  Black  Hawk  2 ;  Boreas 
Pass,  Summit  County,  1 ;  <»  Boulder,  63  (approaching  nehrascnisin) ; 
Boulder  County,  23;  Canadian  Creek,  7;  Canyon  City,  4;  Conejos 
River,  2;  Cortez,  1;«  Coulter,  5;  Coventry,  3;  Debeque,  1;  Del 
Norte,  1;  Durango,  4;  Elkhead  Mountains,  1;  Estes  Park,  (>3  (ap- 
proaching ncbrascemis) ;  Florida,  15;  I'ort  (Jarlaud,  4;  Glenwood 
Springs  (12  miles  above),  2;«  Golden,  4:  Gold  Hill,  16  (approach- 
ing nebrascensis)  ;  Hermit,  2;  Longs  Peak,  22;  McCoy,  1;  Mesa 
Verde,  1;  Mount  McLellan,  1;  Mud  Springs,  Garfield  County,  2;" 
Naturlta,  1;  Nederland,  14  (approaching  nchrasccnsis)  :  Pagosa 
Springs,  4;  Pearl,  3;  Rabbit  Ear  Mountains,  2;  Rifle,  3;  Ruby  Lake, 
1 ;  Sallda,  1 ;  Santa  Maria  Lake,  3 ;  Saplnero,  1 ;  Sheephorn  Pass, 
Grand  C:k)unty,  2 ;  <*  Sllverton,  4 ;  Tarryall  Creek,  near  Puma,  1 ;  *» 
Toponas,  2;  Trinidad,  1;  Uncompahgre  Plateau,  3;  White  River 
Plateau,  3;  Whlteley,  3. 

New  Mexico:  Ablqulu,  4;  Albuquerque,  2;  Annzett,  2;  Ancho,  2;  Ar- 
royo Hondo,  3 ;  Arroyo  Seco,  6 :  Aztec,  20 ;  Bear  Canyon,  Raton  Range, 
6;  Bear  Spring  Mountains,  6;  Boulder  Lake,  1;  Cabra  Springs,  1; 
Capltan  Mountains,  53;  Carrlzozo,  1;  CLima,  10;  Chama  River,  2; 
Chlco  Springs,  1;  Clenequllla,  6;  Cloudcroft,  19;  Copi>erton,  23; 
Costilla  Pass,  7;  Coyote  Creek,  3;  Datll  Mountains,  25;  Espanola, 
7;  Fisher  Peak,  1;  Fort  Wlngate,  5;  (Jallina,  3;  Galllnas  Mountains, 
19;  Gallo  Canyon,  1;  Gallup,  1;  Glorleta,  5;  Grants,  10;  Hall  Peak,  5: 
Hondo  Canyon,  1;  Jamez  Mountains,  1;  Jicarilla  Mountains,  17;  La- 
guna,  1;  La  Plata,  42;  Ja\s  Vegas,  17;  Long  Canyon,  near  CatsklU,  2; 
Manzano  Mountains,  127 ;  Mesa  Jumanes,  4 ;  head  of  Mlmbres  River, 
1;  Moreno  Valley,  3;  Pecos  Baldy,  S;  Pifion  Hills,  1;  Rlbera,  2;  Rin- 
conada,  4 ;  Rio  Puerco,  4 ;  Ruidoso,  2 :  Ruldoso  Creek,  7 ;  San  ^ateo 
Mountains,  20;  San  Pedro,  5:  Santa  Clara  Canyon,  2;  Sierra  Grande, 
4;  Stinking  Spring  Lake,  2;  Taos,  1;  Taos  Mountain,  1;  Taos 
Pueblo,  5;  Thomklns  Lake,  4;  Tierra  Amarlllo,  2;  Tres  Pledras,  25; 
5  miles  E.  of  Tularosa.  1;  Twining,  8;  Willis,  5;  Willow  Creek, 
Mogollon  Mountains,  2. 

Utah:  Barclay,  8;  Bluff  City,  16;  La  Sal  Mountains,  1;  Noland  Ranch, 
20;  Park  City,  5;  Riverview,  24. 


^  Collection  of  E.  li.  Warren. 
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PEROMYSCUS  MANICUTxATUS  NEBRASCENSIS    (Mearns). 

JSesperoniys  leacopus  nebrascensis  (Balrd)  Meams,  Rnll.  Am.  Mus.  Nat.  Hist., 
N.  Y.,  II,  p.  285,  Feb.  21,  1890 — ^not  Heaperomys  sonoriensis  var.  nebrascen- 
sis Balrd,  nomen  nudum,  1857. 

?  Hesperomys  (Vespcrimus)  cherrii  Allen,  Bull.  Am.  Mns.  Nat.  Hist.,  N.  Y.,  Ill, 
pp.  211-212,  Apr.,  1891 — part,  reference  to  skull  only. 

Peromyscus  texanus  nebrascensis  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  VIH,  p.  251, 
Nov.  25,  1896— part. 

Type  locality. — Calf  Creek,  Custer  County,  Mont. 

Geographic  distrihuti&n, — Plains  and  foothills  along  the  eastern 
base  of  the  Rocky  Mountains  from  south  central  Saskatchewan  to  the 
Panhandle  of  Texas,  occupying  in  general  the  eastern  parts  of  Mon- 
tana, Wyoming,  and  Colorado,  and  the  western  and  southwestern 
parts  of  Saskatchewan  and  the  Dakotas.  Upper  Sonoran  and  Transi- 
tion zones. 

Characters. — Similar  to  P.  m.  arcticus^  but  color  decidedly  paler, 
more  buffy  ochraceous;  size  slightly  smaller,  tail  averaging  shorter 
(usually  less  than  70  mm.) ;  color  nearly  as  in  P.  m.  sonoriensis^  buffy 
and  ochraceous  with  slight  variations  predominating  in  all  adult 
pelages,  tail  shorter;  very  similar  to  P.  m.  Inteus^  but  larger,  with 
noticeably  larger  ears;  also  similar  to  P.  m.  rufinm^  but  color  paler; 
somewhat  similar  to  P.  I.  aridnlus^  but  smaller,  with  a  shorter,  more 
hairy,  and  more  sharply  bicolor  tail;  skull  smaller,  with  narrower 
braincase,  smaller  audital  bulla),  longer  parallel-sided  palatine  slits, 
and  smaller  molar  teeth. 

Color. — Unworn  pelage  (Sept.-Dec.)  :  Upperparts  pale  ochraceous 
buff  or  between  cream  buff  and  ochraceous  buff,  lightly  and  uniformly 
mixed  with  dusky ;  back  scarcely  or  not  at  all  darker  than  sides ;  under- 
parts  pure  creamy  white;  ears  dusky  brownish,  broadly  edged  with 
white ;  subauricular  tuft  pure  white  anteriorly,  nearly  clear  buffy  pos- 
teriorly, the  white  usually  quite  conspicuous;  feet  and  forelegs  white, 
'  ankles '  buffy  or  buffy  and  dusky ;  tail  sharply  bicolor,  blackish 
brown  above,  white  below.  Worn  pelage  (Apr.-July) :  Similar  in 
general  to  unworn  pelage  but  color  of  upperparts  much  brighter, 
more  ochraceous;  dusky  mixture  becoming  gradually  eliminated  with 
increasing  wear  and  changed  to  cinnamon  and  russet ;  general  effect 
of  upperparts  varying  from  ochraceous  buff  to  tawny  ochraceous. 
Adolescent  pelage:  Most  similar  to  unworn  pelage  of  adult  but  less 
buffy;  general  effect  of  upperparts  pale  drab  or  isabella  color. 
Young  in  first  coat:  Upperparts  slate  color  at  base  of  hairs,  brownish 
smoke-gray  at  tips;  underparts  grayish  white. 

/Syfc?^?^.— Similar  in  general  to  that  of  P.  m.  arcticus^  but  averaging 
slightly  smaller  and  narrower;  nasals  usually  longer,  narrower,  and 
more  convex ;  braincase  narrower  and  less  arched ;  zygomata  not  so 
heavy  nor  so  much  '  squared '  anteriorly.  The  skull  of  nebrascensis 
is  essentially  like  those  of  soTwriensis  and  ruf^nus ;  it  is  larger  than 
that  of  luteus. 
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Measurements. — Average  of  10  adults  from  Fort  Custer,  Mont,: 
Total  length  158.3  (147-170) ;  tail  vertebrae  G3.7  (56-71) ;  hind  foot 
20.1  (20-21) ;  ear  from  notch  (dry)  14.5  (14-15.2). 

Type  specimen, — No.  1200  American  Museum  of  Natural  History, 
New  York.  $  adult.  October  16, 1887.  W.  W.  Granger.  The  skin  of 
the  type  is  in  good  condition  in  fresh  fall  pelage.  Its  hind  foot  meas- 
ures dry  20.8  mm.  No  skull  corresponding  to  this  skin  can  at  present 
be  found  in  the  collection  of  the  American  Museum. 

Remarks, — P,  m,  nehrascensu  is  almost  identical  in  color  with 
sonoriensis  and  very  similar  in  general  appearance.  Certain  speci- 
mens of  nehrascensis  in  partly  worn  pelage  are  deeper,  more  nearly 
tawny  ochraceous,  than  any  sonoriensis^  and  vice  versa^  certain  much- 
worn  examples  of  sonoHen^is  are  paler  than  any  nehrascem^s^  but 
the  majority  of  examples  of  each  in  ordinary  conditions  of  pelage  are 
indistinguishable  by  color  alone. 

The  tail  in  nehrascensis  averages  constantly  shorter  than  in  son/>rJ- 
ensis^  though  many  specimens  of  each  are  fairly  between  the  extremes. 
The  skulls  are  somewhat  variable,  but  the  same  sort  of  variations 
apparently  occurs  in  each  form.  The  color  of  7iehra,scen^'<is  is  also 
very  much  like  that  of  luteiis^  which  usually  may  be  distinguished  by 
its  small  size,  particularly  by  its  small  ears,  skull,  and  teeth. 

P.  m,  nehrascensis  intergrades  on  all  sides  with  other  forms.  On 
the  north  it  merges  into  arctic tis^  as  amply  proved  by  specimens  from 
Osier  and  Moose  Jaw,  Saskatchewan.  On  the  east  it  meets  Inte^is^ 
on  the  west  and  southwest  rufinus  and  sonoriensin^  and  future  collec- 
tions may  show  its  connection  with  hlandus  on  the  south. 

The  name  nehrascensis^  as  first  used  by  Baird  in  1857,  was  a  nom^ea 
nudum  and  deserved  no  definite  recognition  until  employed  in 
connection  with  a  description  by-Mearns  in  1890.  This  has  been 
discussed  more  fully  under  P,  m.  lute  us. 

The  name  Ilesperomys  clieiirii  applies  to  a  species  of  Reithrodan- 
tomys^  but  the  skull  of  a  Peromyscus  indistinguishable  from  iiehra- 
scensis  was  included  among  the  specimens  originally  referred  to  it 
(see  Proc.  Biol.  Soc.,  XX,  pp.  50-51,  Apr.  18,  1907). 

Specimens  examined, — Total  number  617,  from  localities  as  follows: 

Alberta:  Medicine  Hat,  71. 

Colorado:  Baxter  Pass,  3;  Buford,  Rio  Blanco  County,  1;*'  Colorado 
Springs,  12;  near  Craig,  Uoutt  County,  1;«  Crested  Butte,  1; 
Douglas  Spring,  Routt  County,  1 :  ^  Escalante  Hills,  1 ;  Flagler,  1 
(approaching  luteus)  ;  Four  Mile  Creek,  4;  Frulta,  1  (immature): 
Gaume  Ranch,  8 ;  «  Grand  Junction,  3 ;  I^dore,  2;  Lay,  2;«  Lily,  2; 
Loveland,  35 ;  Medano  Ranch,  2 ;  Meeker,  2 ;  <*  Rangeley,  1 ;  mouth 
of  Sand  Creek,  Routt  County,  1 ; "  Snake  River,  5 ;  Steamboat 
Springs,  Routt  County,  2;«  Valmont,  1;  White  River,  1;  Wray. 
4;  AVrlght  Ranch,  Yampa  County,  1;«  Yannany  Creek,  near 
McCoy,  2.« 


«  Collection  of  E.  R.  W'arren. 
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Montana:  Bear  Paw  Mountains,  8  (aiiproaching  rufinus)  ;  Bij;  Snowy 
Mountains,  2;  Birch  Creelc,  6;  Bower,  1;  Calf  Creek,  5;  Columbus, 
5;  Fort  Assiniboine,  8;  Fort  Custer,  26;  Great  Falls,  20;  JefTerson 
River,  Gallatin  County,  1;  Midvale,  4;  Milk  River,  3;  Musselshell 
River,  2;  Little  Porcupine  Creek,  2:  Powderville,  3;  Pryor  Moun- 
tains, 2  (approaching  artemiHia-)  ;  Red  Ixnlge,  2;  Robare,  (i;  St.  Mary 
I^ke,  16  (approaching  artvmiHw)  ;  Shelby  Junction,  4;  North  Branch 
Sunday  Creek,  1 ;  Tilyou  Ranch,  1. 

North  Dakota:  Fort  Buford,  5;  Glenullin,  12  (in  part  ai)proaching 
luteus)  ;  Little  Missouri  River,  7. 

Saskatchewan:  Crane  I^ke,  7 ;  «  Cypress  Hills,  7  ;  «  Moose  Jaw,  11 ;  Old 
Wives  Creek,  10;  <*  Osier,  111  (approaching  arcticus). 

South  Dakota:  Belle  Fourche,  2;  Buffalo  (iap,  1;  Deadwood,  1;  Elk 
Mountain,  9;  Rapid  City,  3;  Smithvllle,  10. 

Texas:  Washburn,  10. 

Wyoming::  Aurora,  10;  Beaver,  1;  Bighorn  Basin,  2;  Bighorn  Moun- 
tains, 1  (a])proachlng  rnflnusf)  ;  Bitter  Creek,  7;  Bridger  Pass,  3; 
Bull  I^ke,  3;  Clarks  Fork,  4;  Devils  Tower,  2;  Fontanelle,  1;  Fort 
Bridger,  IS  (approaching  sonoriensiji)  ;  Fort  Fetternian,  1  (approach- 
ing luteus)  ;  Fort  Ijiranile,  1;  Fort  Steele,  5;  Fort  Washakie,  3  (ai>- 
proaching  }ionoricn.sif<)  ;  (4reen  River,  7;  Kinney  Ranch,  Bitter  (Yeek, 
1;  I^ike  Fork,  3;  Little  Powder  River,  3;  Newcastle,  10;  Otto,  6; 
Powder  River  Crossing,  2;  Sheep  Creek  (17  mi.  W.  of  Toltec),  6;  ^ 
Sheridan,  5:  Sherman,  4;  South  Pass  City,  1;  Sundance,  8;  Woods,  2. 

PEROMYSCUS  MAMCULATl'S  Ll'TEFS  Osgood. 

Mesperomys  sonorivnsis  var.  ncbrasccnsis  Baird,  Mamm.  N.  Am.,  j).  4t>4,  1857 — 

nomcn  nudum. 
Hetfperomys  ttonoricnsis   var.    nebrascnifiift   Coues,    Monogr.    N.   Am.    Rotleutla, 

p.  78,  synonymy  under  Hcsprroniys  leucopus  sonoricnsis,  1X77 — mentions 

specimens  from  Deer  (^reek,  Nebraska. 
Peromyscua  nrbrascensis  of  authors,  not  of  Mearns. 
Peromyscus  luteus  Osgood,  Proc.  Biol.  S«)c.  Wash.,  XVI H,  p.  7S,  Feb.  21,  11X15. 

Tj/pe  locality. — Kennedy,  Nebr. 

Geographic  diifnbuNoji. — Sandhill  region  of  western  Nebraska 
and  adjoining  parts  of  the  States  of  Kansas,  Colorado,  South  Dakota, 
and  Wyoming.  Poasibly  extending  north  to  western  North  Dakota 
and  south  to  western  Oklahoma. 

Characters. — Similar  to  P.  m.  nebrascensiH^  but  averaging  smaller; 
ears  decidedly  smaller;  color  more  buffy  ochraceous,  particularly  in 
unworn  pelage;  skull  and  teeth  averaging  smaller  and  lighter. 

Color. — Unworn  pelage  (Oet.-Nov.)  :  Upperparts  varying  from 
ochraceous  buff  to  almost  orange  buff  lightly  and  uniformly  lined 
with  dusky;  sides  like  back  (occasionally  a  bright  ochraceous  buff 
lateral  line  unmixed  with  dusky  is  found),  sides  of  face  usually  a 
trifler  paler;  ears  dusky,  broadly  margined  with  white;  subauricular 
tufts  white  or  mixed  white  and  buffy,  usually  very  conspicuous; 
underparts  creamy  white:  feet  white;  'ankles"  white  or  buffy;  tail 
sharply  bicolor,  dusky  brownish  above,  white  below.     Worn  pelage 


« Collection  of  Canadian  (JeoloKical  Survey.  ^Carnegie  Museum. 
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(April-July) :  Similar  to  unworn  pelage,  but  ground  color  brighter, 
dusky  mixture  changed  to  cinnamon  rufous  or  almost  entirely  elim- 
inated; general  effect  of  entire  upperparts  bright  ochraceous  buff, 
slightly  paler  across  shoulders  and  often  slightly  tinged  with  cinna- 
mon rufous  in  middle  of  back.  Young :  Similar  to  P,  m.  nebrascen^^ 
but  usually  slightly  paler. 

Skull. — Similar  to  that  of  nebrcuHcensis^  but  averaging  smaller  and 
lighter;  teeth  slightly  smaller;  nasals  usually  shorter  and  relatively 
broader.  Extreme  type  of  skull  about  as  in  P.  m,  bairdi;  average 
type  slightly  larger. 

Measurements. — Average  of  10  adults  from  the  type  locality :  Total 
length  149  (142-158);  tail  vertebne  61.5  (56-65);  hind  foot  19.5 
(19-20.5) ;  ear  from  notch  (dry)  12.5  (11.8-13). 

Type  specimen. — No,  i|iH  U.  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  Apr.  23,  1890.  V.  Bailey.  Specimen 
in  good  condition. 

Remarks. — Those  familiar  with  P.  m.  bainli  (better  known  under 
the  name  michiganensis)  will  readily  recognize  luteus^  which  is 
practically  identical  in  every  respect  save  color.  Its  bright  buffy 
ochraceous  color  easily  distinguishes  it  from  bamJi^  while  its  small 
size  separates  it  from  nearly  all  other  forms.  In  the  somewhat 
brightened  and  worn  pelages  of  spring  and  summer  its  color  is  prac- 
tically like  that  often  shown  at  the  same  season  by  nebrascensis  and 
sonoriensis;  but  in  fresh  fall  and  winter  pelage  it  is  more  ochraceous 
than  either  of  these  forms.  Its  small  size,  and  particularly  its  small 
ears,  are  usually  safe  guides  in  separating  it  from  nebrascensis^  which 
is  the  form  with  which  it  is  most  apt  to  be  confused.  In  the  center 
of  its  range — that  is,  in  the  sandhills  of  Nebraska — its  characters  are 
well  established,  but  on  either  side  intergrading  sj^ecimens  occur,  ap- 
proaching bairdi  on  the  east  and  nehixisrensis  on  the  west.  Although 
the  average  typical  nebraseen^nis  is  decidedly  larger  than  typical 
luteus^  the  amount  of  individual  variation  in  either  form  is  almost 
enough  to  cover  the  two  extremes.  In  spite  of  this  fact,  and  in  spite 
of  fairly  convincing  evidence  of  gradual  intergi'adation  around  the 
periphery  of  its  range,  typical  htteus  and  nebrascensis  sometimes 
occur  together.  For  example,  a  series  of  13  specimens  from  Elk 
Mountain,  South  Dakota,  contains  5  that  are  typical  of  luteus  and  8 
that  are  as  typical  of  nebrascensis.  Two  specimens  from  Dickinson, 
N.  Dak.,  are  unquestionably  referable  to  luteus^  although  the  locality 
is  quite  removed  from  the  general  range  of  the  form  and  well  within 
the  supposed  precincts  of  7iebrascensls. 

The  name  nebrascensis  has  been  applied  frequently  to  the  form 
now  called  luteus^  and  it  was  doubtless  intended  by  Baird  for  that 
form.  This  is  made  clear  by  Coues  (Monogr.  N.  Am.  Rodentia,  p.  79, 
1877),  who  states  that  Baird  based  the  name  upon  two  specimens 
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from  Deer  Creek,  Nebraska.  As  used  by  Baird  and  Coues,  it  was  un- 
questionably a  nomen  nudvm,  and  so  remained  until  Meams  redefined 
it  and  selected  a  new  type  belonging  to  a  form  different  from  that  to 
which  Baird  intended  to  apply  the  name. 

Spedrru'ns  examined, — Total  number  253,  from  localities  as  fol- 
lows: 

Colorado:  Spring  Canyon,  near  Fort  Collins,  5.<» 

Kansas:  Hays,  6  (approaching  bairdi)  ;  Logan  County,  2;  Long  Islami,  1; 

Pendeunis,  14 ;  Trego  County,  7. 
Nebraska:  Callaway,  9;  Broken  Bow,  1;  Cherry  County,  13;  10  miles  S. 

of  Cody,  4;  Deer  Creek,  1;  Haigler,  8;  Kennedy,  20;  18  miles  NW. 

of  Kennedy,  4;  Perch,  Rock  County,  14;  Thomas  County,  1;  Two 

Mile  Lake,  Cherry  County,  1 ;  Valentine,  1. 
North  Dakota:  Bottineau,  3;  Dickinson,  5;  Medora,  1  (Identity  not  cer- 

tahi)  ;  Miunewaukan,  6. 
Oklahoma:  North  Beaver  River,  7. 

South  Dakota:  Cheyenne  River,  3;  Corral  Draw,  Pine  Ridge  Reserva- 
tion, 40:  Custer  (?),  35;  Elk  Mountain,  9;  "Southern  Dakota,"  3; 

Spring  Creek,  10;  Squaw  (Yeek,  12  (approaching  bairdi). 
Wyoming:  Little  Medicine,  1.« 

PEROMYSCUS  MANICI:LATUS  bairdi  (Hoy  and  Kennicott). 

(PI.  II,  fig.  10.) 

Mu8  bairdii  Hoy  and  Kennicott,  in  Kennicott,  Agricultural  Reimrt,  U.  S.  Patent 

Office  (1856),  pp.  92-95,  PI.  XI,  1857. 
PeromyHcus  mirhigam^mtis  of  authors,  not  of  Audubon  and  Bachman. 
Pcromifsvm  bairdi  Snyder,  Bull.  Wis.  Nat.  Hist.  Soc.,  II,  p.  110,  April,  1902. 

Type  locality. — Bloomington,  McLean  County,  111. 

Geographic  distnhutioiu — Prairie  region  of  the  upper  Mississippi 
Valley  in  southern  Wisconsin,  Minnesota,  Illinois,  Indiana,  eastern 
Ohio,  Iowa,  Missouri,  Oklahoma,  and  the  eastern  or  humid  parts  of 
Kansas,  Nebraska,  South  Dakota,  and  North  Dakota;  north  to 
southern  Manitoba;  Upper  Austral  and  Transition  zones,  meeting 
the  range  of  P,  m.  lutens  along  the  border  between  the  humid  and 
the  arid  subdivisions. 

Characters. — Size  and  proportions  about  as  in  F.  vi.  luteiiH;  color 
very  dark,  dorsum  usually  bhick  or  very  dark  brown ;  ears  and  feet 
smaller  and  tail  decidedly  shorter  than  in  leucopus  or  nooeboracen- 
sis;  tail  more  thickly  haired  and  more  sharply  bicolor. 

Color. — Unwoni  winter  pelage:  Ui)perparts  russet  or  Mars  brown 
heavily  mixed  with  black,  the  latter  usually  concentrated  in  the 
middle  of  the  back;  sides  also  heavily  mixed  with  black,  but  usually 
noticeably  paler  than  back ;  sides  of  face  nearly  the  same  as  sides  of 
body,  somewhat  paler  than  top  of  head;  underparts  pure  creamy 


^  Collection  of  Colorado  State  Agricultural  ('oUege. 
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white,  often  separated  from  the  sides  by  a  narrow  russet  lateral  line; 
ears  brownish  black,  very  narrowly  margined  with  creamy;  sub- 
auricular  tufts  mixed  russet  and  dusky,  very  rarely  with  a  few  white 
hairs;  feet  white,  *  ankles '  usually  extensively  blackish  brown,  thL^ 
sometimes  extending  out  on  top  of  foot ;  tail  sharply  bicolor,  black 
or  blackish  brown  above,  white  below.  Slightly  worn  pelage  of 
spring:  Similar  to  unworn  pelage,  but  contrast  between  back  and  sides 
somewhat  heightened,  black  predominating  on  the  back  and  brownish 
russet  on  the  sides.  Summer  pelage  (June-July)  :  The  extremely 
worn  pelage  becomes  brighter,  more  nearly  russet  throughout,  and 
the  dark  dorsal  area  is  nnich  reduced  and  changed  to  pale  brownish. 
The  short  new  pelage  as  it  begins  to  come  in  is  also  uniform  russet 
lightly  sprinkled  with  dusky  and  with  very  little  or  no  decided  dif- 
ference between  back  and  sides.  Young:  Darker  than  adults,  black 
usually  predominating,  more  or  less  modified  on  the  sides  by  grayish 
broccoli  brown. 

Skull. — Practically  as  in  P,  in,  hifens^  possibly  averaging  slightly 
smaller  with  shorter  nasals.  General  characters  as  in  ncbramenm, 
8an<yrleiiSis^  etc.,  but  size  smaller.  Compared  with  those  of  norehora- 
cehsis  and  hucopffs  it  is  much  smaller;  teeth,  braincase,  and  audital 
bulla;  much  smaller;  palatine  slits  relatively  longer  and  w4th  sides 
more  nearly  parallel. 

Meaf^fwemcHtH. — Two  adults  from  Kacine,  Wis.:  Total  length  161, 
140;  tail  vertebra)  70,  54;  hind  foot  19,  18;  ear  from  notch  (dry) 
ll.(>,  10.«. 

Type  specimen. — The  onl}^  specimen  now  extant  having  any  claim 
to  consideration  as  the  type  of  this  form  seems  to  be  Xo.  750  Col- 
lection of  Academy  of  Natural  Sciences,  Philadelphia.  Tl>e  record 
in  the  catalogue  is  as  follows:  "  Xo.  750,  Hcsperoniys  hairdiL  Donor 
Dr.  LeConte.  Locality  Illinois.  Entered  January,  18G0.''  The 
specimen  now  bears  a  red  label  marked  '*Type  of  Muh  bairdii  Hoy 
and  Kennicott."'  This  label,  however,  is  recent,  as  also  a  white  one 
which  reads  in  the  handwriting  of  Witmer  Stone:  "  750  Ilesperomys 
bairdii .  Illinois.  Type."*  Mr.  Stone  informs  me  that,  according  to 
his  recollection,  these  data  were  transcribed  by  him  from  the  stand 
upon  which  the  specimen  was  formerly  mounted.  The  specimen, 
though  identifiable  and  unquestionably  of  this  form,  is  in  very  poor 
condition  and  of  little  interest  save  from  a  historical  standpoint. 

Remarks, — Under  the  name  miehi(/anenHiH  this  mouse  has  been 
well  known  for  years.  Its  small  size,  sharply  bicolor  and  somewhat 
penciled  tail,  and  its  cranial  characters  serve  to  distinguish  it  easily 
from  leueopuH  or  noreboraeensi.s,  while  its  dark  color  at  once  separates 
it  from  hitcf/s  and  nehraseensis^  to  which  it  is  really  most  closely 
related.  It  ai)pears  to  be  confined  to  the  prairie  or  more  open  parts, 
including  cultivated  fields,  of  the  central  Mississippi  Valley,  wliile 
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leucopus  and  novehoracensis  are  found  in  wooded  parts  of  the  same 
region.  Its  known  eastern  limit  is  in  eastern  Ohio  and  southern 
Ontario,  but  with  the  clearing  of  the  land  it  is  apparently  extending 
its  range  to  the  eastward.  Thus  it  is  now  found  at  Elk  River,  Min- 
nesota, as  evidenced  by  a  specimen  collected  by  A.  B.  Mills  in  1899, 
although  some  ten  years  earlier  Vernon  Bailey  made  large  collec- 
tions there  and  did  not  secure  it. 

Along  the  border  between  the  humid  and  arid, regions  it  inter- 
grades  with  P,  m.  luteus.  Specimens  from  Pierre,  S.  Dak.,  are  per- 
fect intermediates,  and  others  throughout  the  western  part  of  its 
range  tend  more  or  less  toward  lutem.  In  west  central  Oklahoma  it 
apparently  intergrades  with  nehraseensis  rather  than  with  luteus^ 
and  in  southern  Oklahoma  it  probably  meets  P.  m,  pallescens^ 
though  the  evidence  in  both  cases  is  rather  unsatisfactory.  A  small 
series  from  Fort  Reno,  Okla.,  are  slightly  paler  than  bairdi^  but 
decidedly  darker  than  luteus  or  nebrascensis ;  the  ears  are  small,  as 
in  hairdi^  but  the  skulls  are  rather  large,  as  in  nebrascensis.  Speci- 
mens from  Chattanooga,  Oklahoma,  and  Belle  Plain,  Kans.,  agree 
fairly  well  with  those  from  Fort  Reno.  A  little  to  the  westward  we 
have  fairly  typical  nebrascensis  from  Washburn,  Tex.,  and  to  the 
eastward  we  find  bairdi  at  Red  Fork,  Okla.  Thus  the  Fort 
Reno  specimens  are  intermediate  in  characters  and  in  geographic 
situation,  so  the  most  logical  treatment  seems  to  be  to  refer  them  to 
hairdi^  the  form  they  most  resemble.  Surely  nothing  is  to  be  gained 
by  making  such  interntediate  specimens  the  basis  of  new  names. 

The  name  michiganensis  was  adopted  for  this  form  by  Baird 
(Mamm.  N.  Am.,  p.  416,  1857),  who  evidently  ^as  misled  by  the 
rather  small  measurements  published  by  Audubon  and  Bachman  for 
their  supposed  new  species.  Subsequent  authors  have  followed  Baird 
in  the  use  of  the  name.  A  careful  analysis  of  the  original  description 
of  Tnichiganensisj  however,  leads  to  the  conclusion  that  it  was  based 
upon  an  immature  example  of  P.  I.  noveboracensisy  as  the  following 
extracts  indicate : 

Mouse  with  yellow  cheeks,  a  light  grayish  brown  color  above,  whitish  be- 
neath. This  species  bears  some  resemblance  in  size  and  colour  both  to  the 
common  house  mouse  {M,  musculus)  and  the  white-footed  mouse  {M.  leucopus.) 
The  colour  on  the  back  resembles  the  former  and  on  the  under  surface  the 
latter.a 

Hoy  and  Kennicott  appreciated  the  difference  between  bairdi  and 
michiganensis^  but  supposed  that  three  forms  were  distinguishable. 

«Aud.  and  Bach.,  Jour.  Acad.  Nat.  Sci.  Phila.,  VIII,  pt.  II,  pp.  304-306,  1842. 
66268— No.  28—09 6 


Digitized  by  LjOOQIC 


82  NORTH   AMERICAN   FAUNA.  [no.  28. 

This  is  shown  by  a  letter  from  Doctor  Hoy,  quoted  by  Baird,  as  fol- 
lows : 

I  consider  the  difference  between  the  oak  opening  deer  mouse  (michigancnsU) 
and  the  prairie  deer  mouse  (bairdii)  to  consist  mainly  in  the  more  uniform 
color,  longer  tail,  and  larger  head  of  the  former,  giving  to  it  the  look  more,  of 
the  common  house  mouse  than  the  latter.<> 

The  facts  of  the  case  were  suspected  also  by  Coues,  who  says:* 

There  are,  however,  several  discrepancies  between  the  description  of  Andnbon 
and  Bachman  and  the  characters  of  the  animal  which  Hoy,  Kennicott,  Baird, 
and  ourselves  describe.  ♦  ♦  ♦  We  fail  to  realize  "cheeks  yellow,"  though, 
perhaps,  they  are  a  little  brighter  than  surrounding  parts.  The  dimenBloiiB 
given,  4  inches  for  length  of  head  and  body,  are  so  much  greater  (by  a  full 
inch)  that  iiossibly  the  figure  **4"  may  be  a  tyi)ographlcal  error;  but  then  the 
tail,  2i,  is  nearly  as  much  in  excess  of  what  we  find.  It  is  barely  possible, 
after  all,  that,  as  Professor  Baird  hints,  none  of  our  specimens  are  what 
Audubon  and  Bachman  called  michiganensis.  In  that  event,  and  if  positively 
distinct  from  Audubon's  and  Bachman's  animal,  they  would,  of  course,  bear 
the  name  bairdii  and  michiganensis  Aud.  &  Bach,  be  relegated  among  the  un- 
numberetl  synonyms  of  Irucopus, 

Specimens  examined. — ^Total  number  334,  from  localities  as  follows : 

nUnois:  Chicago,  7;  Fox  Lake,  1;  "Illinois,"  1;  Parkersburg,  4;  West 

Northfield,  4. 
Indiana:  Blckneli,  2f  Bloomingtou,  5;*  Denver,  8. 
Iowa:  Clay   County,   5;   Knoxvllle,   12;    Marion   County,   2;   Palo  Alto 

County,  4. 
Kansas:  Belle   Plain,   5    (approaching   lutcus) ;    Fort   Leavenworth,   2; 

I^awrence,  28;  Lost  Springs,  2;  Manhattan,  2;   Medicine  Lodge,  1 

(approaching  lutcus)  ;  Onaga,  28. 
Manitoba:  Aweme,  1;^  Carberry,  1.^ 
Michigan:  Sand  Point,  Huron  County,  5.' 
Minnesota:  Browns  Valley,  2;  Elk  River,  1;  Fort  Snelling,  54.     Steele 

County,  5. 
Missouri:  Carthage,  3;^  Indei)endence,  1;  Stotesbury,  19. 
Nebraska:  Columbus,  3;  Ewing,  1;  Grand  Island,  1;  London,  5;  Verdi- 
gris, 1. 
North  Dakota:  Devil's  Lake,  13  (approaching  lutcus);  Ilanjsburg,  1; 

Harwood,  3 ;  Jamestown,  1 ;  Oakes,  2 ;  Pembina,  5 ;  Portland,  10. 
Ohio:  Ix)ndon,  2.* 
Oklahoma:  Chattanooga,  2    (approaching  ncbrasccnsis)  ;   Fort  Reno,  7 

ai)proachiug    ncbrasccnsis)  ;    Mount    Scott    P.    O.,    1     (approaching 
pallcsccns)  ;  Red  Fork,  0. 

«  Baird,  Mamm.  N.  Am.  p.  417,  footnote,  1857. 

''Monogr.  N.  Am.  Rodentla,  p.  96,  1877. 

^  Received  for  identification  from  E.  J.  Chanler. 

^'Coll.  Univ.  of  Indlnua,  collected  by  W.  L.  McAtee. 

^  Collection  of  Ernest  T.  Seton. 

f  Collection  of  I'niversity  of  Michigan. 

i?Colle<»tion  of  H.  II.  T.  Jackson. 

*  Loaned  by  Prof.  J.  I.  Hine  of  the  Ohio  State  University. 
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Ontario:  Leamington,  2;«  Point  Pelee,  7.« 

South  Dakota:  Flandreau,  5;  Fprt  Sisseton,  1;  Travere,  4;  Vermilion,  4. 
Wisconsin:  Beaver  Dam,  12;  Delavan,  3;  Milton,  12;  Racine,  3;  Kock 
Prairie.  Roclc  County,  2. 

PEROMYSCUS  MANICUI^TUS  PALLESCENS  (Allen). 

(PI.  II,  fig.  9.) 

Peromyscua  michigancnsis  pallcscens  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y., 
VIII,  p.  238,  November  21,  1806. 

Type  locality, — San  Antonio,  Tex. 

Geographic  distribution, — Central  Texas,  from  the  vicinity  of 
the  northern  boundary  at  Gainesville  south  to  the  region  immediately 
west  of  Corpus  Christi  Bay.    Lower  Sonoran  zone. 

Characters. — Similar  to  P,  m.  hairdi^  but  averaging  smaller;  color 
somewhat  paler,  Icvss  blackish. 

6'<?Zor.— Topotype  No.  87876,  $  adult.  Feb.  9 :  General  color  of 
upperparts  pale  russet,  lightly  mixed  with  dusky  on  sides  and  more 
heavily  in  middle  of  back;  middorsal  region  not  solid  black  nor 
dusky,  but  mixed  dusky  and  pale  russet;  shoulders  and  nape  about 
like  sides;  ground  color  nearly  ochraceous  buff,  showing  unmixed 
with  dusky  in  the  subauricular  tufts  and  in  the  interfemoral  region 
about  the  base  of  the  tail;  ears  dusky,  whitish  edged;  feet  white, 
'  ankles '  slightly  brownish ;  tail  dusky  brownish  above,  white  below ; 
underparts  creamy  white,  rather  thinly  overlaying  pale  plumbeous 
undercolor.  Worn  pelage:  Not  positively  known  but  as  indicated 
by  specimens  in  changing  pelage,  chiefly  pale  russet  varying  nearly 
to  Mars  brown  in  middle  of  back.  Young  in  first  coat :  Upperparts 
slate  gray,  slightly  darker  in  middle  of  back.  Adolescents :  General 
effect  of  upperparts  broccoli  brown  produced  by  pale  fawn  mixed 
with  dusky. 

Skvll, — As  in  bairdi,  but  averaging  somewhat  smaller. 

Measurements. — Average  of  9  adult  topotypes:  Total  length,  126 
(121-130);  tail  vertebwe,  51  (50-52);  hind  foot,  16  (15-17);  ear 
from  notch  (dry),  11.7  (11.2-12.7). 

Type  specimen. — No.  if  |H  American  Museum  of  Natural  History, 
New  York.  ^  young  adult.  Feb.  7,  1896.  H.  P.  Attwater.  Skin 
perfect  and  in  full  winter  pelage.  Skull  with  right  audital  bulla 
and  right  side  of  basioccipital  broken. 

Remarks, — Except  the  small  series  from  the  type  locality,  very 
few  specimens  of  this  form  have  been  taken.  It  therefore  appears 
to  be  rare  or  difficult  to  secure,  as  considerable  collecting  within  its 
range  has  been  done  recently.     In  color  it  resembles  intermediates 

«  CJollection  of  W.  E.  Saunders.  Mr.  Saunders  writes,  July  27,  1908,  tlint  he 
has  specimens  of  bairdi  also  from  Grand  Bend  and  the  mouth  of  the  Sauble 
River. 
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between  hairdi  and  Inteus^  such  as  occur  in  central  Nebraska  and 
Kansas.  With  the  exception  of  P,  taylori^  it  is  the  smallest  member 
of  the  genus  found  in  Texas  and  should  be  easily  recognizable. 

As  judged  by  rather  limited  material,  pallescens  is  remarkably  sim- 
ilar to  P.  polionotiis  of  Georgia  and  Florida,  differing  only  in  slight 
cranial  characters.  The  wide  region  separating  their  ranges,  how- 
ever, is,  so  far  as  known  at  present,  uninhabited  by  closely  related 
forms. 

Specimens  examined. — Total  number  14,  from  localities  as  follows: 

Texas:  Alice,  1 ;  GalnesviUe,  1 ;  Sau  Antonio,  11 ;  Waco?  1. 

PEROMYSCnTS  MANICI  LATUS  Br^ANDUR  Osgood. 

Pcromysi^s  tcxanns  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  446,  footnote, 

1896 — not  of  Woodhonse. 
Peromyscus  sonoricnsis  hJandus  Osgood,  Proe.  Biol.  Soc.  Wash.,  XVII,  p.  56, 

Mar.  21,  19(M. 

Type  locality. — Escalon,  Chihuahua,  Mexico. 

Geographic  distribution, — Lower  Sonoran  zone  of  western  Texas 
from  the  Pecos  Valley  westward ;  north  along  the  Pecos  Valley  and 
other  Lower  Sonoran  valleys  of  southern  New  Mexico  to  about  lati- 
tude 34°  north;  south  in  Mexico  east  of  the  Sierra  Madre  in  Chihua- 
hua, southern  Coahuila,  southwestern  Nuevo  Leon,  western  Tamau- 
lipas,  northwestern  San  Luis  Potosi,  Durango,  and  Zacatecas. 

Characters.— T^irmlviT  to  P.  m.  sonoriensis^  but  averaging  smaller; 
tail  shorter  (usually  less  than  75);  color  more  vinaceous;  likewise 
similar  to  both  P.  m.  labecula  and  P.  rn.  fnlvns,  but  somewhat  smaller 
and  more  vinaceous.  Usually  dichromatic,  the  buff  phase  being  quite 
similar  to  sonoricnsis  and  the  gray  phase  unique. 

Color. — ^Type,  gray  phase  in  winter :  Upperparts  pale,  often  whit- 
ish vinaceous  buff,  thickly  and  delicately  lined  with  dusky,  produ- 
cing a  grayish  drab  general  effect ;  a  narrow  lateral  line  of  vinaceous 
buff;  ear  tufts  conspicuous,  mixed  white  and  vinaceous  buff;  un- 
derparts  creamy  white;  ears  dusky,  rather  widely  margined  outside 
and  inside  with  whitish;  tail  sharply  bicolor;  feet  white,  'ankles' 
with  traces  of  dusky  and  buffy.  Topotype  No.  57644,  buff  phase  in 
winter:  Upperparts  pinkish  buff  instead  of  vinaceous  buff,  lined  with 
dusky,  producing  a  pale  cinnamon  general  effect;  otherwise  similar 
to  gray  phase.  Worn  pelages: — Gray  phase:  Vinaceous  buff  of 
upperparts  paler  and  dusky  mixture  changed  to  cinnamon  fawn  in 
varying  degreas,  producing  an  ecru  drab  general  effect.  Buff  phase: 
Upperparts  nearly  clear  ochraceous  buff  with  little  or  no  dusky  mix- 
ture.    All  stages  of  variation  between  the  two  phases  occur. 

Skull. — Similar  to  that  of  sonoriensis^  but  averaging  slightly 
smaller;  nasals  slightly  wider  and  flatter;  similar  to  that  of  P.  m. 
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Idbecula^  but  smaller  and  less  angular;  rostrum  more  depressed; 
zygomata  more  lightly  built  anteriorly.  Cranial  characters  rather 
variable  and  more  or  less  inconstant  when  applied  throughout  the 
range  of  the  form. 

Measurements. — Type :  Total  length,  145 ;  tail  vertebra?,  61 ;  hind 
foot,  21.  Average  of  7  adult  topotypes :  161  ( 145-173) ;  68  ( 59-75) ; 
21.4  (21-22) ;  ear  from  notch  (dry),  14.9  (13.8-15.3). 

Type  specimen, — No.  57635  U.  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  Nov.  27,  1893.  E.  A.  Goldman. 
Specimen  in  excellent  condition. 

Remarks, — Any  small,  short-tailed  mouse  with  conspicuous  ear 
tufts  and  a  slightly  pinkish  or  vinaceous  cast  to  its  general  color, 
if  from  western  Texas,  southern  New  Mexico,  or  northwestern 
Mexico,  may  be  safely  referred  to  this  form.  In  full  winter  coat  it 
presents  an  attractive  appearance,  the  pelage  being  exceedingly  soft 
and  the  coloration  very  delicate.  The  two  phases  of  coloration  are 
very  distinct  and  examples  of  both  may  be  found  in  almost  every 
series.  Specimens  in  the  buff  phase,  especially  in  worn  pelage,  are 
difficult  to  distinguish  from  sonoriensi^s^  but  the  presence  of  one  or 
more  in  the  gray  phase  showing  the  pinkish  tints  not  found  in 
sonoriensis  usually  furnishes  the  clue  to  the  identity  of  any  particular 
series.  In  the  northern  part  of  its  range,  hlandus  is  often  found 
at  the  same  localities  with  P.  I,  tomillo^  from  which  it  is  easily 
distinguished  by  numerous  characters,  among  which  riiay  be  men- 
tioned the  following:  Size  smaller;  tail  shorter,  more  distinctly 
penciled,  and  more  sharply  bicolor;  subauricular  tufts  more  promi- 
nent and  nearly  always  extensively  white;  nasals  flatter;  premaxillse 
less  swollen  laterally;  braincase  smaller.  Intergradation  is  evident 
in  the  north  with  P.  m.  rufnus  and  in  the  south  with  P.  m.  lahecula. 
It  meets  rufiiius  in  the  foothills  of  the  mountains  of  southern  New 
Mexico,  and,  although  the  line  may  be  drawn  quite  sharply  between 
the  two  forms,  there  is  only  a  slight  color  difference  and  this  is 
practically  bridged  by  the  variation  in  rufinus  from  different  eleva- 
tions. Specimens  from  Berriozabal,  Zacatecas,  agree  in  color  with 
hlandus^  but  vary  in  size  and  cranial  characters  to  an  extent  that 
covers  the  extremes  of  both  hlandus  and  lahecula.  Two  specimens 
from  still  farther  south,  at  Lagos,  Jalisco,  seem  referable  to  hlundus^ 
while  series  from  Zacatecas  City  and  Valparaiso  Mountains,  local- 
ities northwest  of  Berriozabal,  are  referable  to  lahecula^  though 
possibly  somewhat  intermediate. 

Specimens  examined, — Total  number  1(>2,  from  localities  as  fol- 
lows: 

Chihualiua:  Chihuahua,  7;   Escalou,  15;  Galle^o,  4;  Mesquite  Springs, 

near  IT.  S.  Boundary,  5. 
Coahuila:  Jimulco,  1;  La  Ventura,  1;  Saltillo,  3. 
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Dorango:  Inde,  1;  Rio  Sestin,  14;  Rosario,  2;  San  Gabriel,  2:   Villa 

Ocampo,  3. 
Jalisco:  Lagos,  2. 
New  Mexico:  Adobe  Rancb,  Grant  County,  1 ;  near  Alamogorda,  Otero 

County,  3;  Animas  Valley,  Grant  County,  1;  Burley,  5;  Carlst)ad,  1; 

near  Carrizallilo  Spring,  4;  Deming,  1;  Dog  Spring,  Grant  County, 

3 ;  Hacbita,  4 ;  Hatcbet  Ranch,  Grant  County,  1 ;  Jarilla,  1 ;  Mesqnite 

Springs,  6;  Tularosa,  13. 
Nuevo  Leon:  Doctor  Arroyo,  9. 
San  Luis  Potosi:  Hacienda  La  Parada,  4. 
Tamaiilipas:  Miquibuana,  12. 
Texas:  Franklin  Mountains,  1;  Marathon   (53  m.  south),  1;  Marfa,  5: 

Maxon  Spring,  1 ;  Presidio  County,  2 ;  Sierra  Blanca,  3 ;  Toyahvale, 

1;  Valentine,  1. 
United  States-Mexican  Boundary:  Corner  Monument,  100  miles  west  of 

El  Paso,  5;  50  miles  west  of  El  Paso,  5. 
Zacatecas:  Berriozabal,  G;  Canitas,  2;  Plateado,  1. 

PEROMYSCUS  MANICUI^TUS  FULVTS  Osgood. 

Peromyacus  sonoriensiH  fulvus  Osgotnl,  Proc.  Biol.  Soc.  Wash.,  XVII,   p.  57, 
Mar.  21,  1904. 

Type  locality. — Oaxaca,  Oaxaca,  Mexico. 

Geographic  distribution, — Southeastern  Mexico,  in  parts  of  the 
States  of  Oaxaca,  Puebla,  Veracruz,  Tlaxcala,  and  Hidalgo,  extending 
from  Oaxaca  City  north  to  the  vicinity  of  Pachuca,  Hidalgo.  Lower 
Sonoran  zone. 

Characters. — Similar  to  sonoriensis^  blandus^  and  labecula^  but 
color  darker  and  more  rufescent ;  skull  about  as  in  blandus^  but  an- 
terior part  of  zygoma  usually  heavier  and  more  deeply  notched  by 
infraorbital  foramen. 

Color. — April  and  May  specimens:  General  color  of  upperparts 
russet,  deepening  in  middle  of  back  to  darker  (Mars  brown  and 
Prout  brown) ;  underparts  creamy  white;  subauricular  tufts  promi- 
nent, buffy  or  pale  creamy;  tail  sharply  bicolor,  brown  above,  white 
below;  feet  and  forelegs  white;  outer  side  of  'ankles'  brownisli. 
Worn  pelages  somewhat  brighter  colored,  running  to  ochraceous  and 
tawny,  but  not  very  decidedly  different  from  fresher  pelages.  Fall 
and  winter  pelages  apparently  with  considerable  mixture  of  dusky 
in  middle  of  back. 

Skull. — Similar  in  general  to  that  of  blandus^  but  anterior  part  of 
zygoma  averaging  somewhat  heavier  and  more  deeply  notched  by 
infraorbital  foramen;  similar  to  that  of  labecula^  but  smaller  and 
shorter;  zygomata  not  so  heavy  nor  so  broadly  expanded  anteriorly; 
nasals  rather  short  and  wide.  Cranial  characters  more  or  less  vari- 
able throughout  range. 

Measurements. — Type:  Total  length,  107;  tail  vertebrae,  68;  hind 
foot,  22.  Average  of  10  adults  from  Chalchiconiula,  Puebla:  162 
(150-183) ;  71.5  (05-78) ;  22;  ear  from  notch  (dry)  15.5  (14.2-16.9). 
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Type  specimen. — No.  68655  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  June  12,  1894.  E.  W.  Nelson  and 
E.  A,  Goldman.     Specimen  in  good  condition. 

Remarks. — P.  m.  fulvus  is  the  southernmost  representative  of  the 
widely  distributed  maniculatus  group.  In  general  terms  it  may  be  said 
to  be  a  somewhat  more  brownish  edition  of  the  well-known  United 
States  form,  P.  m.  sonoriehsis.  It  does  not  appear  to  be  dichro- 
matic like  hlanditSj  but  it  is  not  unlikely  that  future  collections 
(from  eastern  San  Luis  Potosi,  for  example)  will  show  that  it  inter- 
grades  with  that  form.  Intergradation  with  lahecula  is  indicated 
by  specimens  from  Amecameca,  Mexico,  which  are  rather  dusky, 
particularly  on  the  dorsum.  The  specimens,  however,  were  taken 
in  February,  whereas  those  considered  typical  of  fulvus  were  taken 
in  April,  May,  and  June,  so  that  the  darker  color  of  the  Amecameca 
series  may  represent  merely  a  seasonal  difference.  P.  m.  fulvus 
might  possibly  be  confused  with  P.  melanotis^  although  it  is  very 
distinct.  In  melanotis  the  tail  is  slightly  shorter,  the  ears  are  larger 
and  darker,  the  pelage  usually  longer  and  more  fluffy,  and  the  skull 
differs  noticeably  in  its  longer,  more  slender  rostrum.  P.  afflnis  may 
be  found  at  the  same  localities  with  fulvus^  but  will  be  easily  dis- 
tinguished by  the  characters  of  the  leucopus  group,  particularly 
by  its  shorter  pelage,  longer,  less  distinctly  bicolor,  and  practically 
unpenciled  tail,  and  by  the  absence  of  distinct  preauricular  spots. 

Specimens  examined. — Total  number  124,  from  localities  in  Mexico 
as  follows: 

Hidalero:  El  Chico,  1;  Irolo.  9;  Pachuca,  10;  Sierra  de  Pachuca,  .3;  Ueal 
del  Monte,  25;  Tulancingo,  7. 

liexico:  Amecameca,  10. 

Oaxaca:  Huajuapam,  2;  Oaxaca,  X 

Fuebla:  Chalcliicomula,  17;  E8i>eranza,  S. 

Tlaxcala:  Apixaco,  4;  Huamantla,  5.  , 

Veracruz:  I^as  Vigas,  3;  Perote,  3;  ('of re  de  Perote,  1;  Xiichil,  13. 

PEROMYSCUS  MANICUIATUS  lABECUI^  Elliot. 

Peromyncus  lahecula  Elliot,  Field  Col.  Museum,  Zool.   Ser.,  Ill,  pp.  14.H-144, 

Mar.  1903. 
Peromyscns  sonoriensis  lahecula  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  i».  ^tl. 
Mar.  21,  1904. 

Type  locality. — Ocotlan,  Jalisco,  Mexico. 

Geographic  distribution, — Southwestern  and  south  central  Mexico, 
chiefly  in  the  States  of  Jalisco,  Guanajuato,  and  Mexico.  Ix)wor 
Sonoran  and  Upper  Sonoran  zones. 

Characters. — Similar  in  general  to  sonoriensis^  hlandus^  and 
fulvus^  but  size  larger;  color  decidedly  darker,  more  sooty;  skull 
larger  and  more  angular. 

Color. — Fresh  pelage,  topotype  No.  120135,  December  30:  Upper- 
parts  fawn  color  heavily  mixed  with  sooty  throughout,  producing  a 
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general  effect  from  drab  to  hair  brown;  middle  of  back  somewhat 
darker  than  sides;  underparts  white;  feet  white;  forelegs  with 
traces  of  dusky  inside;  'ankles'  extensively  dusky;  ears  blackish, 
faintly  edged  with  whitish;  subauricular  tufts  mixed  whitish  and 
fawn  strongly  pervaded  with  sooty;  tail  sharply  bicolor,  blackish 
above,  white  below.  Worn  pelage,  topotype  No.  120114:  Upper- 
parts  chiefly  fawn  color  mixed  with  rusty  brownish,  producing  a 
general  effect  of  nearly  clear  dark  fawn  color.  Young:  General 
effect  of  sides  slaty  gray;  middle  of  back  darker,  slaty  to  almost 
black.  Extreme  types  of  coloration  are  more  sooty,  less  fawn,  than 
in  specimens  from  the  type  locality. 

Skull. — Slightly  larger,  longer,  and  more  angular  than  in  sonorien- 
sis^  hlandus^  and  fulvnn;  anterior  part  of  zygoma  very  heavy  and 
deeply  notched  by  interorbital  foramen;  braincase  relatively  small. 

Measurements. — Average  of  10  adults  from  the  type  locality:  Total 
length,  173  (168-182);  tail  vertebrae,  72  (64-82);  hind  foot,  22.5 
(22-24) ;  ear  from  notch  (dry),  14.9  (14.5-15.5). 

Type  specimeii. — No.  8693  Field  Museimi  of  Natural  History. 
June,  1901.  F.  E.  Lutz.  Skin  poorly  made;  side  of  head  torn;  feet 
slightly  injured;  tail  vertebra?  not  removed  from  skin;  skull  with 
anterior  part  of  right  zygoma  broken ;  teeth  much  worn. 

Remarks. — Except  in  certain  worn  pelages,  this  form  is  always 
more  or  less  sooty  in  color.  It  is  less  confined  to  the  Lower  Sonoran 
zone  than  hlandns  and  fulvus  and  apparently  enters  even  the  Tran- 
sition, where  it  ranges  with.  P.  melanotis.  In  certain  pelages  it  is 
often  scarcely  distinguishable  by  color  alone  from  P.  melanotis.  Its 
skull,  however,  always  presents  diagnostic  characters  in  the  shorter, 
broader  rostrum,  and  narrower,  less-rounded  braincase.  It  ap- 
proaches, also,  P.  I.  mesoTTudas  in  color,  but  is  of  course  distinguished 
by  the  numerous  characters  which  separate  the  maniculatus  and 
leucopus  groups. 

Specimens  from  Etzatlan  and  Atemajac,  Jalisco,  seem  to  be  some- 
what intermediate  between  lahecula  and  hlandus.^  while  those  from 
Ajusco,  Federal  District  of  Mexico,  approach  ffdrus.  Two  speci- 
mens from  Hacienda  Magdalena,  Colima,  are  tentatively  referred  to 
lahecula^  although  they  are  very  small  and  rufescent.  Possibly  they 
represent  a  slightly  characterized  coast  form  or  an  approach  to 
fuliHis.  Several  from  Topic  also  are  small  and  have  short,  broad 
nasals  and  small  molar  teeth,  but  in  view  of  the  known  cranial 
variability  in  the  group  and  the  scantiness  of  material,  it  does  not 
seem  wise  to  attempt  to  define  such  forms. 

Specimens  examined. — Total  numl)er  152,  from  localities  in  Mexico 
as  follows: 

Colima:  Hacienda  Magdalena,  2  (aberrant). 
Quanajuato:  Irapuato,  G:  Santa  Rosa,  1;  Sllao,  1. 
Hidalgo:  Ixmlqnilpan,  1;  Zimapan,  2. 
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Jalisco:  Arroyo  de  Plantinar,  3;  Atemajac,  4;  El  Molino,  2;  Estancia,  4; 

Etzatlan,  3 ;   Garabotos,  1 ;   Mascota,  1 ;  Ocotlan,  41 ;   Plantinar,  1 ; 

Sierra  Nevada  de  Colima,  9;  Zapotlan,  6. 
Michoacan:  I*atamban,  2;  Patzcuaro,  1. 
Morelos:  Huitzilac,  1 ;  Yautepec,  3. 
Mexico:  Ajiisco,  4  (not  typical)  ;  Tlalpam,  8;  Toluca  Valley,  15;  north 

slope  Volcan  Toluca,  2. 
Tepic:  Ojo  de  Aguas,  near  Amatlan,  4;  Teplc,  3. 
Zacatecas:  Valparaiso  Mountains,  16;  Zacatecas,  5. 

PEROMYSCUS  MANICULATUS  SONORIENSTS  (Le  Conte). 

Hesperomys  sonoriensis  Le  Conte,  Proc.  Acad.  Nat.  Sci.,  Phila.,  VI   (1852-3), 

p.  413,  1853. 
Hesperomys  leucopus  deserticolus  Mearns,  Bull.  Am.  Miis.  Nat.  Hist.,  N.  Y.,  II, 

pp.  285-286,  Feb.,  1890— Mohave  River,  12  miles  below  IIes[)eria,  Calif. 
Siitomya  in60iatus  Rhoads,  Proc.  Acad.  Nat.  Sci.,  Phila.,  pp.  256-257,  Oct.  23, 

1894— Oro  Grande,  San  Bernardino  County,  Calif. 
[Prromysf-ns  texanun]  sanoriensis  Mearns,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  446, 

Mar.  25,  1896. 
Pcromyscus  orcsicrus  Elliot  Field  Col.  Mus.,  Chicago,  Pub.  74,  Zool.  Ser.,  Ill, 

pp.  159-1(M),  Apr.,  1903 — Vallecitos,   San  Pedro  Martir  Mountains,  I^wer 

California,  Mexico. 

Type  locality, — Santa  Cruz,  Sonera,  Mexico. 

Geographic  distribution. — Great  Basin  region  in  general.  North- 
em  Sonora,  southern  and  western  Arizona  and  Utah,  exclusive  of  the 
higher  mountains,  northeastern  Lower  California  east  of  the  San 
Pedro  Martir  Mountains,  southern  and  eastern  California  east  of  the 
Sierra  Nevada  and  the  San  Bernardino  and  associated  ranges,  prac- 
tically all  of  Nevada,  and  parts  of  southeastern  Oregon  and  south- 
central  Idaho. 

Characters, — Similar  in  general  to  P.  m.  nehrascensis ;  size  averag- 
ing larger,  tail  longer  (70  to  80  mm.)  ;  slightly  dimorphic  in  color,  but 
less  so  than  in  hlandus;  predominating  color  in  most  adult  pelages 
ochraceous  buff;  white  spots  at  anterior  base  of  ear  usually  conspicu- 
ous; color  paler,  less  mixed  with  dusky  than  in  rufinus  and  gamhelL 

Color, — Unworn  pelage,  pale  phase  represented  by  No.  f  J  J5  J  U.  S. 
National  Museiun,  from  T^chiel,  Pima  County,  Ariz.:  Ground  color 
of  upperparts  ochraceous  buff  lightly  and  uniformly  mixed  with 
fine  dusky  lines;  back  scarcely  or  not  at  all  darker  than  sides;  under- 
pays white  or  creamy  white;  ears  dusky,  rather  broadly  edged  with 
whitish;  subauricular  tufts  chiefly  ochraceous  buff  lightly  mixed 
with  dusky,  but  with  a  small  tuft  of  pure  white  hairs  at  the  anterior 
base  of  the  ear;  little  or  no  dusky  at  base  of  whiskers  and  no  orbital 
ring,  although  the  eyelids  may  be  dusky;  feet  and  forelegs  whit€, 
tarsal  joints  white,  buffy,  or  buffy  slightly  mixed  with  dusky; 
tail  brownish  dusky  above,  white  below.  Dark  phase,  represented 
by  No.  58788  U.  S.  National  Museum,  from  Santa  Cruz  River, 
Sonora:  Similar  to  pale  phase,  but  darker,  often  closely  resembling 
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normal  pelages  of  nifinus  ajid  gambeli;  ground  color  of  upperparts 
ochraceous,  or  even  tawny  ochraeeous,  usually  with  a  more  or  less 
vinaceous  east;  dusky  mixture  heavier;  basal  color  of  hairs  darker; 
dusky  markings  about  face  inclined  to  be  slightly  developed ;  white  in 
subauricular  tufts  reduced  or  obsolete ;  '  ankles '  usually  somewhat 
dusky.  Worn  pelage:  Dusky  mixture  of  upperparts  much  reduced 
and  changed  to  cinnamon  or  russet,  so  that  the  general  effect  becomes 
clear  ochraceous  buff,  lightly  overcast  with  russet;  this  change  is 
effected  without  much  abrasion,  so  that  specimens  in  full  long  pelage 
may  have  the  predominating  ochraceous  buff  color;  in  extreme  we-ar 
the  darker  mixture  is  very  pale  and  almost  eliminated  and  the  gen- 
eral color  paler,  becoming  nearly  cream  buff  or  pinkish  buff;  the  dif- 
ference between  the  dark  and  light  phases  in  worn  pelage  is  mini- 
mized, one  being  merely  somewhat  more  vinaceous  than  the  other. 
Adolescent  pelage:  Upperparts  mixed  dusky  and  pale  clay  color, 
general  effect  varying  from  wood  brown  to  broccoli  brown.  Young 
in  first  coat :  Upperparts  slate  color  at  base  of  hairs,  pale  drab  gray 
at  tips. 

Skull. — About  as  in  that  of  nebr  ascent  is  ^  possibly  averaging 
slightly  larger;  also  similar  to  those  of  f/amhcU,  rufiniis^  and  hlandus; 
slightly  larger  than  in  hlandus  and  gambeli^  with  nasals  averaging 
longer  and  more  convex;  braincase  smaller  and  narrower  than  in 
arizoiiae  or  any  of  the  leucopus  group;  palatine  slits  relatively  long 
and  nearly  parallel-sided. 

Measurements. — Average  of  10  adults  from  Santa  Cruz  River, 
Sonora:  Total  length  1G6  (152-170)  ;  tail  vertebra?  75  (65-80) ;  hind 
foot  20.7  (20-21.5);  ear  from  notch  (dry)  10.4  (15.2-17.7).  Of  10 
aduhs  from  Oro  Grande  and  Mohave,  Calif.:  1G4  (150-174);  72 
(00-80);  10.8  (19-21).  Of  10  adults  from  Panamint  Mountains, 
Calif.:  105  (155-172) ;  73  (04-82) ;  20.2  (10-21).  Of  10  adults  from 
Vallecitos  and  Hanson  Lagoon,  Lower  California  (exclusive  of  type 
of  P.  oresterus):  105.8  (158-173);  7G.0  (71-82);  hind  foot  20.8 
(19.5-22). 

Type  specimen. — Xo.  ^^Ya  l^-  ^^-  National  Museum.  Immature. 
Sex?  1851.  J.  IL  Clarke.  Skin  in  grayish  i)lumbeous  first  coat; 
in  fairly  good  condition,  being  made  in  proper  form  like  a  mod- 
ern skin,  evidently  having  been  renovated  after  being  originally 
preserved  in  alcohol.  Pelage  somewhat  greasy  and  stained,  but  color 
not  materially  different  from  recent  specimens  in  same  pelage.  The 
skull  has  been  broken  through  the  interorbital  constriction  and  glued 
together.  The  braincase,  audital  bulla*,  and  posterior  parts  of  the 
skull  are  nearly  perfect;  the  anterior  parts  are  also  in  fair  condition, 
although  the  boundaries  of  the  long  palatine  slits  are  slightly  broken. 
The  teeth  are  intact,  except  the  last  left  upper  molar,  which  is  absent. 
Left  mandible  perfect ;  right  mandible  with  processes  broken  off. 
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That  this  specimen  is  actually  the  type  of  sonoriensis  is  vouched 
for  by  Baird  (Mamm.  N.  Am.,  p.  475, 1857) ,  who  states  that  it  was  the 
basis  of  LeConte's  name  and  description.  Its  immaturity  makes  the 
skin  practically  worthless  for  distinguishing  it  from  arizonae^  which 
occurs  in  the  same  region,  but  the  characters  of  its  skull,  particularly 
the  small  comparatively  narrow  braincase,  are  conclusive. 

Remarks. — The  name  sonoriensis  as  applied  to  some  form  of  white- 
footed  mouse  is  well  known,  perhaps  almost  as  well  as  the  name 
leucopus.  It  was  recognized  by  Baird  in  1857,  and  although  placed  as  a 
synonym  of  leucopus  by  Coues  in  1877,  it  has  had  some  sort  of  recog- 
nition for  more  than  fifty  years.  Fortunately  the  name  may  now  be 
applied  in  a  general  way  to  the  same  form  with  which  it  has  always 
been  associated.  To  distinguish  it  from  nehrascensis^  nifinxis^  gam- 
beli^  and  other  forms  with  which  it  intergrades  will  doubtless  always 
be  difficult,  but  its  short,  well-haired,  and  sharply  bicolor  tail  will 
separate  it  from  most  forms  from  which  it  is  specifically  distinct.  It 
may  possibly  be  confused  with  arizonae  when  both  are  found  at  the 
same  or  neighboring  localities,  for  although  sonoriensis  and  arizonae 
are  unequivocally  distinct  species  respectively  representing  large 
groups,  in  certain  pelages  many  specimens  might  be  misidentified  by 
one  not  thoroughly  familiar  with  the  characters  of  the  two  groups. 
The  most  important  characters  of  sonoriensis  as  contrasted  with  ari- 
zonae  are  as  follows:  Size  smaller;  tail  shorter,  more  hairy,  and 
more  sharply  bicolor;  white  subauricular  spots  usually  well  devel- 
oped; skull  smaller;  braincase  decidedly  narrower  and  relatively 
deeper;  palatine  slits  relatively  longer  and  more  nearly  parallel- 
sided  ;  mandibles  more  slender. 

P.  m.  sonoriensis  ranges  in  general  throughout  the  Great  Basin 
region  and  prefers  relatively  arid  country,  although  apparently  it 
is  absent  from  the  hottest  parts  of  the  lower  Sonoran  zone,  where 
P.  eremiciis  thrives.  It  intergrades  with  the  large  number  of  forms 
which  range  to  the  borders  of  the  Great  Basin,  including  nehraseen- 
sis^  rufnus,  artemlsiae,  blandiis^  and  gamhelL  The  differences  sepa- 
rating all  these  forms,  although  undeniably  sufficient,  are  at  most 
differences  in  shade  of  color  or  in  average  size  and  proportions. 
Frequently  the  average  difference  in  color  is  enough  to  be  appreciated 
by  any  amateur,  while  nevertheless  absolutely  bridged  by  individual 
variation.  It  may  be  easily  seen  therefore  that  the  certain  identifi- 
cation of  single  specimens  or  even  small  series  from  border  regions 
or  intergrading  areas  is  next  to  impossible.  However,  the  attempt 
has  been  made  to  allocate  specimens  as  nearly  as  possible  with  the 
forms  which  they  seem  to  resemble  most.  Along  the  east  slope  of 
the  Sierra  Nevada  Mountains,  in  the  Tejon  Pass  region,  and  thence 
south  along  the  eastern  side  of  the  San  Bernardino  Mountains  and  to 
the  east  of  the  San  Pedro  Martir  Mountains,  sonoriensis  intergrades 
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with  the  darker  and  smaller  gamheli;  it  meets  artemisiae  in  central 
Idaho,  w:here  specimens  occur  that  are  colored  like  sonoriensis^  but 
attain  almost  the  size  of  artemisiae;  in  southwestern  Wyoming  and 
northern  Utah  it  apparently  intergrades  with  nebrascensis ;  in  tlie 
mountains  of  central  and  western  Nevada  and  also  in  Utah  it  shows 
tendencies  toward  rufiniis;  and  in  southeastern  Arizona,  southwestern 
New  Mexico,  and  adjacent  parts  of  Mexico  it  connects  with  blundu^: 
in  northern  and  central  Lower  California  it  merges  with  coolidgei 
The  predominating  color  is  ochraceous  buff,  practically  like  that 
of  nehrascensu;  in  slightly  worn  pelage  it  becomes  very  bright,  with 
little  or  no  dusky.  The  bright  slightly  worn  specimens  are  usual  in 
spring  and  early  summer,  but  the  sequence  of  pelages  conforms  less 
with  season  than  in  the  more  northern  forms,  and  worn  specimens 
are  often  taken  in  midwinter.  The  existence  of  two  phases  of  color, 
one  darker  and  somewhat  vinaceous  and  the  other  paler  and  more 
yellowish,  seems  to  be  beyond  question,  but  the  pale  phase  is  much 
the  more  prevalent  and  the  difference  between  the  two  is  not  nearly 
so  marked  as  in  P.  m,  hlandas.  Specimens  from  the  Mohave  Dessert 
and  other  parts  of  southeastern  California  seem  to  average  very 
slightly  smaller  than  typical  sonoriensis;  others  from  northeastern 
Lower  California  average  slightly  larger;  in  neither  case,  however, 
is  the  difference  sufficiently  marked  or  constant  to  warrant  recogni- 
tion by  name,  particularly  since  series  that  measure  slightly  larger 
or  smaller  are  found  throughout  the  entire  range.  Ilesperom/ys  I. 
desertieolua  and  Sltomys  insolatus^  both  from  the  same  vicinity  in 
the  Mohave  Desert,  and  Peromyseun  oresterm^  from  northern  Lower 
California,  are  therefore  considered  as  synonyms  of  sonoriemis. 
The  type  of  P,  oresterus  is  evidently  abnormally  long-tailed,  since 
the  average  of  a  series  of  top()tyi)es  is  much  smaller,  being  almost 
exactly  the  same  as  that  of  a  series  of  typical  Honoriemis, 

Spcehnens   examined. — Total    number,    1,928,    from    localities   as 
follows : 

Arizona:  Adonde,  Yuma  County,  3;  Head  of  Barbacomori  Creek,  San 
Pedro  VaHey,  1 ;  Calabasas,  5 ;  Dos  Cabesos,  1 ;  Ehrenberg,  1 ;  Fair- 
bank,  5;  Fort  Iluachma,  3:  Fort  Mohavo,  4;  Gila  City,  1;  Grand 
Canyon,  1;  Ilolbrook,  32;  Ilnachnca  Mountains,  8;  Lochlel,  Plnia 
County,  (5;  Moliave  County,  opposite  Needles,  19;  Oracle,  1;  Painted 
Desert,  11 ;  Plioenlx,  8 ;  San  l*edro  Klver,  5 ;  Sonora,  Pima  County,  1 ; 
Willeox,  1 ;  Yuma,  7. 
California:  Adobe  Station,  2;«  Ametlee,  10 ;«  Ash  Creek,  20;  Bakersfield, 
1 ;«  Banning,  4 ;  Baregas  Spring,  2 ;  Barstow,  3 ;  Bear  Valley,  San 
Bernardino  County,  10 ;«  Bennett  Wells,  3;  Big  Pine  Mountain,  9:« 
Bishop  Creek,  3 ;  Blue  I^ke,  G ;«  Bridgeport,  1 ;«  Cabezon,  1 ;  Cameron. 
2 ;  Cameron  I^ake,  1 ;  Carrlzo  Plains,  3  ;<»  Casa  Dlabolo,  Mono  County, 
2;<*  ("oahulla  Mountain,  1;  Colorado  Desert,  3;  Coso,  32;  Coso 
Mountains,  2;  Cuyama  Valley,  3;«  Death  Valley,  8;  Fort  Tejon,  20;* 
Furnace  Crtn^k,  11 ;  (Jranlte  Springs,  2;  (irapevlue  Springs,  1 ;  Haway 


'^  Approaching  yiimhcU. 
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Meadows,  6;  Honey  Lake,  4;»  Hope  Valley,  2;^  Hot  Springs,  Mono 
County,  2;  Hot  Springs  Valley,  1;  Independence  Creek,  2;  Indian 
Canyon,  4  ;<»  Inyo  Mountains,  16 ;  Keeler,  5 ;  South  Fork  Kern  River, 
25  miles  above  Kernville,  18 ;  Kernvllle,  5 ;  Leavett  Meadows,  Mono 
County,  1 ;  Little  Bear  Valley,  San  Bernardino  Mountains,  14  ;^  Little 
Owens  Lake,  3 ;  Lone  Pine,  28 ;  Long  Valley,  Mono  County,  24 ;«  Lytle 
Creek,  1 ;  Mammoth,  1 ;  MarkleevlUe,  3  ;<»  Maturango  Spring,  4 ;  Men- 
ache  Meadows,  6 ;  Mesquite  Valley,  1 ;  Mohave,  13 ;  ^lohave  Desert,  1  ;^ 
Mohave  River,  7;  Mono  Flats,  Santa  Barbara  County,  3;"  Mono 
Lake,  38 ;«  Mono  Pass,  5;<»  Morongo  Pass,  13;  Mount  Pinos,  6;« 
Mount  Whitney,  48;  Needles,  26;  Neenach,  4;  Olancha,  11;  Olancha 
Peak,  1;  Onyx,  11;  Oro  Grande,  12;  near  Owens  I^ke,  6;  head  of 
Owens  River,  1;  Owens  Valley,  12;  Painted  Rock,  SE.  of  Simmler, 
1;«  Palm  Springs,  4;  Panamint,  5;  Panamint  Mountains,  62;  Pana- 
mint  Valley,  3;  Pine  City,  1;  Pine  Creek,  4;  Reche  Canyon,  near 
San  Bernardino,  10 ;«  Resting  Springs,  2;  Round  Valley,  1;  San 
Antonio  Mountains,  2;  San  Bernardino,  7;  San  Bernardino  Moun- 
tains, 19 ;«  San  Bernardino  Valley,  21 ;  San  Emigdlo,  6;o  San  Emlgdlo 
Canyon,  8;''  San  Felli)e  Valley,  6;  San  Gorgonlo  Pass,  1;  San  Jacinto 
Mountains,  41 ;«  San  Rafael  Mountains,  Santa  Barbara  County,  14 ;« 
Santiago  Springs,  1  ;<»  Saratoga  Springs,  7 ;  Squirrel  Inn,  6 ;  Susan- 
vllle,  3;«  Tehachapl,  50 ;«  near  Tejon  Pass,  2;«  Vallecito,  Colorado 
Desert,  1;  Victor,  1;  Walker  Basin,  3;  Walker  River.  Mono  County, 
2 ;«  Walker  Pass,  5 ;  Walters,  Colorado  Desert,  2 ;  White  Mountains, 
3;  Whitewater,  4;  Woodford,  Alpine  County,  53;  Yuma,  2. 

Idaho:'*  Arco,  1;  Big  Butte,  2;  Big  Lost  River,  16;  Birch  Creek,  13; 
Blackfoot,  16;  Crow  Creek,  1;  I.enihl,  8;  Monti>elier  Creek,  1;  Pah- 
slmeroi,  2;  Sawtooth,  4;  Sawtooth  I^ke,  12;  Shoshone  Falls,  5. 

IfOwer  California:  Aguaje  de  las  Fresas,  4:  ('ocopah  Mountains,  6;  Han- 
son Lagoon,  17;  Hardy  River,  near  Volcano  I^ke,  4;  head  of  Hardy 
River,  1;   La  Grulla,  10;   Poso  Vicente,  1;   San  Matlas  Spring,  1 
Seven  Wells,  9 ;  Vallecitos,  20. 

Nevada:  Anderson  Ranch,  Douglas  County,  10 ;  Arc  Dome,  1 ;  Ash  Mead 
ows,  10;  30  miles  SW.  of  Austin,  3;  Bijou,  2;»  Bull  Run  Mountains, 
2;**  Carson,  3;«  Carson  River,  6;«  Carson  Sink,  near  Timber  Lake, 
3;  Charleston  Mountains,  11;  Cloverdale,  1;  Cottonwood  Range,  8 
Edgewood,  4;   Elko,  1;  (Jenoa,  1;  Gardnervllle,  12;  Granite  Creek, 
6;*»  Grapevine  Mountains,  30;  Ilalleck,  5;  Holbrook,  3;   East  Hum 
boldt  Mountains,  1 ;  Indian  Creek,  1 ;   Ix)velocks,  1 ;   McDermitt,  1 
Monitor  Valley,  2;  Mount  Slegel,  228;  Mount  Sugar,  7;  Mountain 
City,  39;<'  Oasis  Valley,  4;  Osobb  Valley,  1:  Pahranagat  Valley,  4 
Pahrump  Valley,  1;  Palisade,  4;   Rabbit  Hole  Mountains,  2;   head 
of  Reese  River,  35;  Reno,  6:«  Ruby  Mountains,  3;<*  Ruby  Valley,  1 
near  Stillwater,  14;  Summit  Lake,  1;  Thorp  Mill,  3;  Vegas  Valley 
11;  Verdi,  8;«  Wadsworth,  1;  Washoe,  3;<»  White  Rock  Valley,  3 
Winnemucca,  1;  Winter's  Mine,  Douglas  County,  17. 

Sonera:  Cienega  Well,  5;  Colonla  I^rdo,  1;  Colorado  River,  20  miles  S. 
of  TJ.  S.  Boundar>%  2;  opposite  mouth  of  Hardy  River,  10;  Santa 
Cruz,  4;  Santa  Cruz  River,  20;  Sierra  de  los  Patogones,  1. 

«  Approaching  gamheli, 
*  Type  of  dcserticolus. 

c  Nearly  all    Idaho   specimens    referable   to   sonoriensis    show    approach    to 
artemiaiae, 

^  Approaching  ruflnus. 


Digitized  by  LjOOQ IC 


94  NORTH   AMERICAN   FAUNA.  [no.  28. 

United  States  and  Mexican  Boundaxy:  Colorado  River,  at  Boundary 
Monument  No.  204,  17 ;  San  Luis  Springs,  Animas  Valley,  4. 

Utah:«  Beaver  Mountains  (Puffer  Lake),  4;  Beaver  Valley,  4;  Browns 
Park,  2;  Clear  Creek,  1;  Diamond  Peak,  2;  Fairfield,  9;  Fisli  Lake 
Plateau,  2;  Glenwood,  3;  Hanksville,  1;  Henry  Mountains  (Mount 
Ellen),  6;  Kelton,  2;  I^ketown,  3;  Loa,  4;  Manti,  2;  Marysvale,  5; 
Nephi,  11;  Ogden,  4;  Panguitch,  2;  Panguitch  Lake,  2;  Parawan 
Mountains  (Brian  Head),  2;  Provo,  6;  St.  (Jeorge,  4;  Salt  Lake 
City,  13 ;  Santa  Clara,  3 ;  Santa  Clara  Creek,  1 ;  Uncompahgre  Indian 
Reservation,  11. 

PEROMYSCUS  MANICULATUS  COOLIDGEI  Thomas. 

Peromyscus  Icucopus  cooHdgei  Thomas,  Ann.  &  Mag.  Nat.  Hist.,  ser.  7,  I,  p. 
45,  Jan.  1898. 

Type  locality. — Santa  Anita,  Lower  California,  Mexico. 

Geographic  distrihvtion. — (Ireater  part  of  the  peninsula  of  Lower 
California  from  Cape  St.  Lucas  northward  to  the  vicinity  of  the 
southern  base  of  the  San  Pedro  Martir  Mountains. 

Characters. — Size  slightly  larger  than  in  P.  m.  gamheli^  about  as  in 
P.  m.  aonoriensis;  color  decidedly  paler  and  more  ochraceous  than  in 
garribeli^  paler  even  than  in  fiotiorieTum ;  subterminal  zone  of  hairs  of 
upperparts  very  pale  and  usually  considerably  exposed  in  worn  pel- 
ages; color  somewhat  dimorphic  as  in  P.  m.  hlandus. 

Color. — Similar  to  that  of  sonoriensis  but  averaging  slightly  paler, 
especially  in  worn  pelage.  Unworn  pelage,  buff  phase:  Upperparts, 
head,  and  sides  ochraceous  buff  lightly  and  uniformly  mixed  with 
dusky,  producing  a  general  effect  very  near  to  clay  color ;  lateral  line 
scarcely  evident;  ears  broadly  whitish  distally,  white  spots  at  anterior 
bases  conspicuous;  underparts  pure  white;  feet,  forelegs,  and  tarsal 
joints  white;  tail  sharply  bicolor,  grayish  brown  above,  white  below. 
Worn  pelage,  buff  phase:  Upperparts  bright  ochraceous  buff  verj' 
lightly  mixed  with  cinnamon  on  back  and  rump,  becoming  pinkish 
buff  on  shoulders  where  the  pale  subterminal  zone  of  the  hairs  is 
more  exposed ;  face  and  nose  usually  pale,  varying  from  pinkish  buff 
to  ochraceous  buff;  white  spots  in  front  of  ears  slight  or  obsolete. 
Unworn  pelage,  gray  phase:  Upperparts  pale  salmon  buff  to  pinkish 
buff  mixed  with  dusky,  producing  a  general  effect  approaching  ecru 
drab;  otherwise  about  as  in  buff  phase.  Worn  pelage,  gray  phase: 
General  effect  of  upperparts  pale  whitish  ecru  drab  lightly  touched 
with  cinnamon;  pale  whitish  buff  subterminal  zone  of  hairs  variously 
exposed. 

Skull. — Rather  variable,  but  not  definitely  distinguishable  from 
that  of  sonoriensis;  possil)ly  averaging  slightly  smaller. 

Measurements. — Average  of  7  adults  from  Santa  Anita,  San  Jose 
del  Cabo,  and  Cape  St.  Lucas,  Lower  California:  Total  length,  171 

o  Mostly  approaching  ruflnus. 
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(162-178) ;  tail  vertebrae,  82  (79-^6) ;  hind  foot,  21 ;  ear  from  notch 
(dry),  16.3  (15.4-18).  Average  of  ten  adults  from  Santo  Domingo, 
Lower  California:  Total  length,  164  (158-171);  tail  vertebra?,  75 
(70-78) ;  hind  foot,  21.9  (21.5-22). 

Type  specimen. — In  British  Museum.  Collected  May  21,  189(),  by 
Dane  Coolidge.    Specimen  in  good  condition. 

Remarks, — Considering  its  distribution,  it  is  perhaps  strange  that 
this  form  is  not  more  decidedly  different  from  P.  m.  sonoriensis. 
The  most  that  can  be  said  is  that  it  averages  paler.  Many  specimens 
are  almost  indistinguishable,  particularly  from  the  sonorieiisiH 
found  in  southeastern  California.  These,  which  have  received  the 
name  '"deHerticolus^  may  perhaps  be  regarded  as  in  a  slight  degree 
intermediate  between  true  sonoriensw  and  coolidgei.  In  worn  pelage, 
coolidgei  is  very  pale  and  the  head  and  shoulders  are  usually  of  a 
whitish  cast  never  seen  in  sanoriensis,  Intergradation  with  sonorien- 
sis  and  gamheli  apparently  takes  place  in  the  San  Pedro  Martir 
region.  In  this  region,  specimens  partake  of  the  characters  of  all 
three  of  the  surrounding  forms,  gamheli^  sonoriensis^  and  coolidgei. 
Unfortunately,  two  names,  '  tknrhcn'^  and  '  oresterus^^  were  based  on 
sj>ecimens  from  this  region,  and  as  neither  can  be  characterized  they 
are  synonymized  with  the  forms  they  resemble  most  cldsely.  The 
series  representing  'thurberi^  seems  to  average  more  like  gamheli 
while  that  representing  'oresterm^  is  practically  indistinguishable 
from  sonoriensis.  They  are  from  localities  not  far  apart,  and  when 
specimens  in  all  pelages  are  available,  they  may  prove  to  be  alike,  but 
at  present  the  only  course  seems  to  be  to  dispose  of  them  as  above. 

Specimens  examined. — ^Total  number  114,  from  localities  as  fol- 
lows: 

Iiower  California:  Agua  Dulce,  1;  Calamahue,  9;  Cape  St.  Lucas,  8; 
La  Paz,  9;  Playa  Maria  Bay,  9;  Pozo  San  Aupiistln,  7;  Kosarlo,  1 
(approaching  sonoriensis?)  ;  San  Andres,  6;  San  Fernando,  3  (ap- 
proaching sonoriensis);  San  Franeisqnito,  4;  San  Ignacio,  4;  20 
miles  west  of  San  Ignacio,  1 ;  San  Jose  del  Cabo,  11;  Santa  Anltar,  4; 
Santa  Rosalia  Bay.  15;  Santo  Domingo,  14;  Turtle  Bay  (=San  Bar- 
tolome  Bay),  8. 

PEUOMYSCrS   MAMCriATrS    MARCJAUITAK   snbsp.   nov. 

Type  from  Margarita   Island,  off  west  coast  of  southern   Ix)wer   California, 
Mexico.     No.  146058,  U.  S.  National  Museum,  Biological  Survey  Collection. 
9  adult.    Dec.  1,  1905.    E.  W.  Nelson  and  E.  A.  Goldman. 

Geographic  disfrihufion. — Known  only  from  Margarita  Island. 

Characters. — Size  and  general  characters  about  as  in  P.m. coolidgei; 
color  decidedly  paler,  upperparts  chiefly  pale  pinkish  buff;  skull 
short  and  broad. 

Color. — Unworn  pelage:  Upi>erparts,  sides,  and  head  pinkish 
buflF  lightly  lined  with  dusky,  the  latter  scarcely  modifying  the  gen- 
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eral  effect;  sides  of  face,  including  base  of  whiskers,  nearly  clear 
pinkish  buff;  eyelids  very  slightly  dusky;  ears  thinly  clothed  basally 
and  more  thickly  distally  with  whitish  hairs,  membranous  part  of 
ears  whitish  basally  and  dusky  distally ;  white  spots  at  anterior  bases 
conspicuous;  underparts,  nose,  feet,  and  fore  and  hind  legs  w^hite: 
hairs  of  throat  white  to  roots,  those  of  remainder  of  underparts  with 
slaty  basal  zone  relatively  narrow;  tail  sharply  bicolor,  narrowly 
dusky  above,  white  below.  Worn  pelage:  General  effect  of  upper- 
parts  very  pale  pinkish  buff;  head  and  shoulders  distinctly  whitish, 
produced  by  the  exposure  of  the  subterminal  zone  of  the  hairs ;  upper 
side  of  tail  sometimes  whitish  all  around  on  distal  third. 

Skull. — Similar  in  general  to  that  of  P.  m,  coolidgel^  but  averaging 
shorter  and  wider;  nasals  rather  short  and  very  wide. 

Measurejnents, — Average  of  10  adult  topotypes:  Total  length  163 
(157-168);  tail  vertebra?  77  (74-81);  hind  foot  21.3  (20-22);  ear 
from  notch  (dry)  16.5  (14.6-17.5). 

RemarkH, — This  mouse  was  found  by  Nelson  and  Goldman  only  on 
a  strip  of  light-colored  sand  beach  on  the  west  side  of  Margarita 
Island.  It  was  not  obtained  on  other  parts  of  the  island  where 
trapping  was  done.  In  color  it  is  almost  identical  wnth  P,  nivei- 
ventris,  which  is  found  on  similar  Ix^aches  on  the  coast  of  Florida, 
and  thus  affords  an  excellent  example  of  the  development  of  like 
characters  under  like  conditions.  Although  quite  isolated  and  well 
characterized,  this  form  seems  best  treated  as  a  subspecies,  since  it 
is  obviously  derived  from  the  mainland  coolidgei^  in  which  variation 
in  the  direction  of  margaritw  is  considerable. 

Specimens  examiiied. — Total  number  19,  all  from  the  type  locality. 

PEROMYSCUS  MANICULATUS  (^LEMENTIS  Mearns. 

Peromyscus    texanus   dementis    Mearns,    Proc.    U.    h?. .Nat.    Mus.,   XVIII,   pp. 
446-^47,  Mar.  25,  19W]. 

Type  locality, — San  Clemente  Island,  off  coast  of  southern  Cali- 
fornia. 

Geographic  distribiitiofi. — Outer  islands  of  the  Santa  Barbara 
group,  off  the  coast  of  southern  California,  including  San  Clemente, 
Santa  Barbara,  San  Nicolas,  Santa  Rosa,  and  San  Miguel  islands. 

Characters, — Similar  to  P,  m,.  gamhch\  but  averaging  slightly 
larger  and  darker. 

Color. — Similar  to  that  of  P.  m.  gamhcli^  but  averaging  slightly 
darker;  ochraceous  buff  lateral  line  more  distinctly  marked;  unworn 
pelage  slightly  darker,  more  vinaceous,  and  more  mixed  with  dusky; 
worn  pelage  slightly  deeper,  more  reddish  colored. 

Skidl, — Similar  to  that  of  P.  m.  gnmhcH^  but  averaging  slightly 
larger,  and  a  trifle  more  elongate ;  teeth  slightly  heavier. 
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Measurements. — ^Average  of  10  adult  topotypes:  Total  length  164 
(156-172) ;  tail  vertebrse  74  (68-78) :  hind  foot  20.6  (20-21.5) ;  ear 
from  crown  15.2  (14.5-16);  ear  from  notch  (dry)  15.3  (14-17). 

Type  spechnen. — No.  61117  U.  S.  National  Museum.  $  adult. 
Aug.  27,  1894.    E.  A.  Mearns.    Specimen  in  good  condition. 

Remarks, — ^This  form,  which  occupies  the  outermost  of  the  Santa 
Barbara  Islands,  is  more  closely  similar  to  gamheli^  the  mainland 
form,  than  is  catalinne^  which  occupies  the  nearer  islands.  The 
slight  characters  which  distinguish  it  from  gamheVt^  though  not 
evident  in  every  specimen,  are  observable  in  the  majority  of  every 
series.  Such  exceedingly  slight  peculiarities  as  are  found  in  each 
of  the  series  from  individual  islands  are  scarcely  tangible,  so  the 
most  satisfactory  arrangement  seems  to  be  the  reference  of  all  frcwn 
the  outer  islands  to  one  form. 

Specimens  examined. — Total  number  136,  from  localities  as  follows: 

California:   San  Clemente  Islaud,  54;  San  Mijjuel  Island,  25;  San  Nico- 
las Island,  22 ;  Santa  Barbara  Island,  20 ;  Santa  Ilosa  Island,  15. 

PEROMYSCUS  MANIcn'L.\TUS  CATALINAE  Elliot. 

Peromyscus  catalinae  Elliot,  Field  Col.  Mus.,  Chicago,  Zool.  Ser.,  Ill,  p.  160, 
AprU,  1903. 

Type  locality. — Santa  Catalina  Island,  Santa  Barbara  group,  off 
the  coast  of  southern  California. 

Geographic  distribution. — Santa  Catalina  and  Santa  Cruz  islands, 
Santa  Barbara  group,  off  tlie  coast  of  southern  California. 

Characters. — Similar  to  F.  w.  cJe?nentis^  but  larger;  ears  larger; 
tail  longer  and  coarser;  skull  larger  and  heavier. 

Color. — About  as  in  P.  m.  clernentis;  slightly  darker  and  more 
vinaceous  than  in  P.  m.  gamheli. 

Skull. — Similar  to  that  of  P.  m.  clement  is  ^  but  decidedly  larger 
and  heavier:  zygomata  very  heavy  and  deeply  notched  anteriorly; 
nasals  very  broad  and  slightly  concave  anteriorly;  audital  bullae 
actually  and  relatively  larger;  molar  teeth  large. 

Measurements. — Type:  Total  length  176;  tail  vertebra?  1)2;  hind 
foot  23;  ear  from  notch  18.  Average  of  ten  adults  from  Santa  Cruz 
Island:  196  (185-214);  96  (88-105);  22  (21-23);  15.7  (15-16.8). 

Type  specimen. — No.  11017  Field  Museum  of  Natural  History, 
Chicago.  ^  adult.  Feb.  6,  1903.  J.  Rowley.  Skin  in  good  con- 
dition ;  skull  with  vault  of  cranium  broken. 

Remarks. — This  form  differs  decidedly  from  P.  m.  gamheli^  and 
fully  adult  specimens  almost  equal  P.  hoylei  in  size  and  length  of 
tail.  Most  of  the  specimens  available  are  in  ragged  worn  pelage, 
so  that  it  is  difficult  to  ascertain  to  what  degree  the  form  may  be 
characterized  by  color,  but  apparently  it  does  not  differ  greatly,  if 
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at  all,  from  P,  m.  clemcntls.  Specimens  from  Santa  Catalina  and 
Santa  Cruz  islands  appear  to  be  practically  identical,  notwithstand- 
ing the  fact  that  both  islands  are  nearer  to  islands  inhabited  by 
P.  m.  cleincntis  than  to  each  other.  The  Santa  Cruz  Island  speci- 
mens appear  to  have  slightly  smaller  ears  than  those  from  Santa 
Catalina. 

Speciniens  examined. — Total  nnmber  50,  from  localities  as  fol- 
lows : 

California:  Santa  Catalina  Island,  25;  Santa  Cruz  Island,  25. 

PEROMYSCUS  MANICULATUS  DUBIUS  Allen. 

Pcromyscus  dubim  Allen,  Bull.  Am.  Mus.  Kat.  Hist,  N.  Y.,  X,  pp.  157-158,  April 
12,  1898. 

Type  locality. — Todos  Santos  Island,  off  west  coast  of  northern 
Ijower  California,  Mexico. 

Geographic  distribution. — Known  from  Todos  Santos  and  Coro- 
nados  islands  off  west  coast  of  northern  Lower  California,  Mexico. 

Characters. — Size  large,  decidedly  larger  than  P.  7n.  gamheli;  hind 
foot  equaling  that  of  P.  m.  catalinae^  tail  and  ears  relatively  shorter; 
color  dark. 

Color. — Similar  in  general  to  that  of  gamheli^ catalinae^hw^  geroni- 
Tnensis  but  darker  and  richer.  Worn  pelage :  General  effect  of  sides 
and  rump  rich  russet,  becoming  nearly  Mars  brown  in  middle  of 
back;  head  and  shoulders  cinnamon  to  russet,  slightly  grizzled  with 
dusky;  ears  dusky  brownish,  rather  broadly  edged  with  whitish; 
underparts  buffy  white;  tail  sharply  bicolor. 

Skull. — Large  and  heavy,  nearly  or  quite  equaling  that  of  catalinae 
and  decidedly  exceeding  that  of  gamheli;  posterior  palatine  fora- 
mina very  large;  zygomata  slightly  notched  anteriorly;  teeth  rela- 
tively large. 

Measurements. — Average  of  5  adult  topotypes:  Total  length,  186 
(170-195)  ;  tail  vertebra*,  84  (77-02) ;  hind  foot,  21  (20-22) ;  ear  from 
notch  (dry),  15.5  (14.6-17.4). 

Type  svecimen. — No.  j]5f|  American  Museum  of  Natural  History, 
New  YorK.  S  adult.  Mar.  11,  1897.  A.  W.  Anthony.  Specimen 
in  good  condition. 

Remarks. — The  mice  of  the  maniculatus  gi'oup  on  the  islands  off 
the  west  coast  of  southern  and  Lower  California  are  all  of  one  gen- 
eral type  and  all  differ  from  the  mainland  form  gamheli  in  being 
larger  and  more  robust.  The  distinctions  separating  the  various 
forms  in  this  insular  series  are  slight.  Beginning  at  the  north,  cata- 
linae is  distinguished  chiefly  by  its  long  tail  and  ears;  next  comes 
duhius^  in  which  the  tail  is  slightly  shorter  and  the  color  darkest 
of  all;  then  follows  geronimensis^  which  is  very  like  duhivs  except 
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in  its  paler  color,  and  then  cineritius^  which,  is  the  palest  form.  Any 
one  of  these  forms  may  be  separated  from  gamheli  by  larger  size. 
Specimens  from  the  Coronados  Islands  are  exactly  like  topotypes 
of  dubttis  in  color,  and  their  skulls  diflfer  only  in  having  the  zygo- 
mata slightly  less  notched  anteriorly. 

Specimens  examined, — Total  number  68,  from  localities  as  follows : 
Lower  California:  CoroDados  Islands,  45;  Todos  Santos  Island,  23. 

PEROMYSCUS  MANICULATUS  GERONIMENSIS  Allen. 

Fcromyscug  geronimcnsis  Allen,  Bull.  Am.  Miis.  Nat.  Hist.,  N.  Y.,  X,  p.  156,  Apr. 
12,  1898. 

Ff^romysous  exiguun  Allen,  supra  cit,  {k  157 — San  Martin  Island,  Lower  Cali- 
fornia. 

Type  locality. — San  Geronimo  Island,  off  west  coast  of  Lower 
California,  Mexico. 

Geographic  diatHhvtioii, — Known  from  various  islands  off  the 
west  coast  of  the  northern  half  of  Lower  California,  including  San 
Martin,  San  Geronimo,  and  Xatividad  islands. 

Characters. — Similar  in  size  and  general  characters  to  P.  m.  dubius^ 
but  color  paler ;  similar  in  color  to  P.  m.  gambeli,  but  size  decidedly 
larger. 

Color. — ^About  as  in  gambeli^  possibly  averaging  slightly  paler, 
thus  approaching  the  color  of  sonoriensis;  upperparts,  head,  and 
sides  ochraceous  buff,  lightly  and  uniformly  mixed  with  dusky;  ears 
extensively  whitish  distally,  brownish  dusky  proximally;  white  spot 
at  anterior  bases  usually  prominent;  uiiderparts  creamy  white;  feet 
white,  without  dusky  markings  on  tarsal  joint;  tail  sharply  bicolor. 

Skull. — Rather  variable,  but  averaging  practically  as  in  P.  m. 
dubius. 

Measurements. — Average  of  10  adult  topotypes:  Total  length,  178 
(170-182);  tail  vertebrae,  81  (79-85);  hind  foot,  22.4  (21-23);  ear 
from  notch  (dry),  16  (14.5-17.3).  Average  of  10  adults  from  San 
Martin  Island:  Total  length,  170  (163-181);  tail  vertebra?,  78.5 
(70-82). 

Type  specimen. — No.  if HJ  American  Museum  of  Natural  History, 
New  York.  $  adult.  March  17, 1897.  A.  W.  Anthony.  The  above 
is  the  number  originally  published  as  that  of  the  type  but  the  speci- 
men now  bearing  a  type  label  does  not  have  this  number. 

Remarks. — This  form  agrees  with  dubius  and  cineritius  in  size 
and  proportions  but  differs  in  color,  being  paler  than  dubius  and 
decidedly  less  grayish  and  more  ochraceous  than  cineritius.  Speci- 
mens from  San  Geronimo  Island  have  skulls  with  nasals  averaging 
slightly  more  slender  than  in  those  from  San  Martin  Island,  but 
variation  is  so  great  that  there  seems  to  be  no  safe  basis  for  separa- 
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ting  them.     Specimens  from  Natividad  differ  only  in  a  slight  ap- 
proach toward  the  paleness  of  cineritius. 
Specimens  examined. — ^Total  number  220,  from  localities  as  follows : 

Lower  California:  Natividad  Island,  21;  San  Geronlmo  Island,  142;  San 
Martin  Island,  57. 

PEROMYSCUS  MANICULATUS  CINERITIUS  Allen. 

Peromyscus  cineritius  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  X,  p.  155,  April 
12,  1898. 

Type  locality. — San  Roque  Island,  off  Lower  California,  Mexico. 

Geographic  distribution. — Confined  to  San  Roque  Island. 

Characters. — Size,  proportions,  and  cranial  characters  about  as  in 
geronimensis;  color  slightly  less  dusky  and  general  effect  much 
grayer;  buffy  ochraceous  tints  minimized. 

Color. — Unworn  pelage:  General  effect  of  upperparts  pale  drab 
(Ridg.  PI.  Ill,  No.  18) ;  ground  color  pale  ecru  drab  uniformly  mixed 
with  dusky;  lateral  line  scarcely  evident  except  in  interfemoral 
region  about  the  base  of  the  tail,  where  it  is  fairly  well  marked  and 
of  a  rather  lively  pinkish  buff  color;  a  very  small  dusky  spot  at 
base  of  whiskers;  orbital  ring  sctixcely  evident,  or,  at  most,  confined 
to  the  eyelids;  ears  dusky  rather  broadly  edged  with  whitish;  under- 
parts  yellowish  white;  tail  sharply  bicolor,  dusky  brownish  above, 
white  below ;  feet  white  with  a  dusky  marking  on  the  tarsal  joint. 

Skull. — Practically  as  in  geronimensis;  braincase  apparently 
slightly  lower  and  flatter;  zygomata  possibly  more  angular  an- 
teriorly. 

Measurement^^. — ^Type:  Total  length  191;  tail  vertebrae  83;  hind 
foot  (dry)  21.8.  Average  of  three  adult  topotypes:  Total  length  175 
(171-184)  tail  vertebra  76  (75-78). 

Type  specimen. — No.  Tflfg,  American  Museum  of  Natural  His- 
tory, New  York.  <?  adult.  June  21,  1897.  A.  W.  Anthony.  Skin 
in  fair  condition.  Skull  in  good  condition  but  molarifomi  teeth 
absent  except  right  ml  and  left  nil  and  m2. 

Remarks. — This  is  one  of  the  best  marked  of  the  Pacific  Coast  in- 
sular forms.  It  is  readily  distinguishable  from  all  others  knoAvn,  by 
its  pale  grayish-drab  color.  The  color  is  somewhat  similar  to  that 
of  adolescents  of  other  forms,  but  no  specimens  are  at  hand  that  are 
exactly  like  it.  It  may  possibly  possess  certain  average  cranial  char- 
acters, but  with  a  very  limited  representation  of  it,  this  can  not  now 
be  determined. 

Specimens  examined. — Total  number  9,  all  from  the  type  locality. 
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PEROMYSCUS   MANICULATUS   MAGDALENAE   subsp.   nov. 

Type  from  Magdalena  Island,  off  west  coast  of  southern  I^ower  California, 
Mexico.  No.  146971  U.  S.  National  Museum,  Biological  Survey  Collection. 
$   old.    Dec.  3,  1905.    E.  W.  Nelson  and  E.  A.  Goldman. 

Geographic  distribution, — Magdalena  Island  and  a  narrow  strip 
of  the  adjacent  mainland  of  the  peninsula  of  Lower  California. 

Characters. — Most  similar  to  P.  m.  geronimensis^  but  larger  and 
with  a  slightly  longer  tail;  color  slightly  darker  and  more  tawny; 
decidedly  larger  and  darker  than  in  coolidgei  and  margaritae. 

Color, — Similar  to  that  of  P,  m.  geronirnenms^  but  averaging 
slightly  darker  and  more  tawny.  No.  146972,  slightly  worn  pelage: 
Upperparts  between  ochraceous  buff  and  vinaceous  cinnamon  lightly 
mixed  with  dusky,  the  latter  somewhat  heavier  on  dorsum ;  face  and 
head  very  slightly  paler  than  sides;  eyelids  dusky;  ears  dusky 
broadly  edged  with  white;  underparts  creamy  white. 

Skull. — Practically  as  in  P.  tyi.  geronimensis^  braincase  averaging 
slightly  broader;  zygomata  not  so  deeply  notched  anteriorly. 

Measurements. — Average  of  7  adult  topotypes:  Total  length  184 
(175-200);  tail  vertebrte  88  (82-90);  hind  foot  22.8  (22-23);  ear 
from  notch  (dry)  16.6  (15.5-17.8). 

Remarks. — Although  the  characters  are  slight,  the  isolation  of 
this  form  seems  to  warrant  recognition.  The  form  is  apparently 
surrounded  by  P.  m.  coolidgei^  from  which  it  is  quite  distinct,  while 
it  is  very  similar  to  the  isolated  and  geographically  distant  geroni- 
Tnensis.  It  occurs  on  the  mainland  of  the  peninsula  as  well  as  on  the 
island,  and  quite  probably  intergrades  with  coolidgei.  The  island 
is  but  narrowly  separated  from  the  peninsula  and  at  low  tide  the 
amount  of  intervening  water  is  said  to  be  so  little  at  some  points 
as  to  be  easily  fordable. 

Specimens  examined. — Total  number  19,  from  localities  as  follows : 

Lower  California:  Magdalena  Island,  9;   Matancita,  2;   San  Jorge,  7; 
San  Juanico  Bay,  1. 

PEROMYSCUS  SITKENSIS  Mkrbiam. 
(PI.  II,  fig.  7.) 

Peromyscus  sitkemis  Merriam,  Proc.  Biol.  Soc.  Wash.  XI,  p.  22.3,  July  15,  1897. 

Type  locality. — Sitka,  Baranof  Island,  Alaska. 

Geographic  distribution. — Baranof  and  Chichagof  islands,  Alaska. 

Chxiracters. — Similar  in  color  and  general  characters  to  hylaeus 
and  macrorhinus  but  decidedly  larger  than  either,  though  exceeding 
macrorhinus  much  less  than  hylaeus;  skull  very  large  and  heavy, 
larger  than  that  of  any  other  species  of  the  subgenus  Peromyscus 
found  north  of  Mexico. 
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Color. — ^Much  as  in  macrorhinus^  hylaevs^  keeni^  etc.  Worn  pe- 
lage :  Sides  rich  russet  or  Mars  brown,  shading  on  dorsum  to  Prout 
brown  and  sometimes  burnt  umber;  dusky  markings  about  face,  fore- 
arms, and  ankles  well  developed ;  very  little  or  no  white  at  anterior 
bases  of  ears.  Adolescent  pelage:  General  effect  on  sides  isabella 
color  lightly  tinged  with  dusky ;  dorsum  usually  darker  than  sides. 

Skull. — Most  similar  to  that  of  macrorhinns^  from  which  it  differs 
chiefly  in  larger  size;  nasals  and  rostrum  very  long;  zygomata  some- 
what compressed  anteriorly;  teeth  rather  large;  audital  bullae  rela- 
tively small. 

Meamirements. — Average  of  ten  adult  topotypes:  Total  length 
224;  tail  vertebrae  113.6;  hind  foot  26.5;  ear  from  notch  (dry)  16.5 
(14.9-17.8). 

Type  specimen. — No.  73809  U.  S.  National  Museum,  Biological 
Survey  collection.  $  adult.  July  30,  1895.  C.  P.  Streator.  Speci- 
men in  good  condition. 

Remarks. — P.  sitkensis  is  closely  allied  to  the  species  maniculafns^ 
and  though  apparently  distinct,  extremes  of  variation  show  a  marked 
approach  to  macrorhinus.  From  present  material,  however,  it  seems 
that  the  ranges  of  macrorhinus  and  sitkensis  are  not  continuous,  and 
it  is  therefore  probable  that  if  sitkensis  intergrades  with  any  member 
of  the  group  it  is  with  hyhieus.  P.  m.  sitkensis  is  decidedly  the  lar- 
gest member  of  the  maniculatus  group,  and  in  other  groups 
found  north  of  Mexico  it  has  no  rival  in  size  except  P.  calif ornious^ 
with  which  close  comparison  is  not  necessary.  Specimens  from 
Chichagof  Island  are  almost  identical  with  topotypes,  merely  aver- 
aging a  trifle  smaller. 

Specimens  examined. — ^Total  number  54,  from  localities  as  follows: 

Alaska:  Sitka,  Baranof  Island,  3.5;  Tenakee  Inlet,  Chichagof  Island,  19. 
PEROMYSCUS   SITKENSIS  PREVOSTENSIS  Osgood. 

Peromyscus  prvrostensiH  Osgood,  N.  Am.  Fauna  No.  21,  pp.  29-30,  Sept  1901. 

Type  locality. — Prevost  Island,  Queen  Charlotte  Group,  British 
Columbia. 

Geographic  distrihvtion. — Prevost  Island. 

Characters. — Similar  to  sitkensis^  but  with  slightly  shorter  tail  and 
slight  cranial  characters.  Somewhat  similar  to  macrorhinus^  but 
hind  foot  longer  and  tail  shorter;  skull  decidedly  larger  and  heavier. 

Color. — Similar  io sitkensis  and  macrorhinus^  but  averaging  slightly 
darker.  Sides  rich  Mars  brown  shading  into  a  broad  irregular  area 
of  mummy  brown  on  dorsum;  dusky  orbital  ring  and  spot  at  base 
of  whiskers  very  broad  and  scarcely  separated,  sometimes  conflu- 
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ent;  ears  dusky,  narrowly  edged  with  whitish,  no  white  at  anterior 
bases;  underparts  grayish  white,  occasionally  with  a  faint  wash  of 
pinkish  buff  on  middle  of  breast;  forearms  to  wrist  same  color  as 
sides,  hands  white ;  '  ankles '  dusky  brownish  posteriorly  or  some- 
times all  around ;  hind  feet  usually  white,  lightly  washed  with  dusky 
brownish  to  bases  of  toes;  tail  dark  brown  above,  white  below. 

Skull. — Similar  to  that  of  sitkensis^  but  slightly  heavier;  nasals 
averaging  shorter  and  not  so  attenuate  posteriorly;  posterior  pala- 
tine foramina  nearly  or  fully  twice  as  long  as  in  sitlcviiHu^  forming 
distinct  slits  rather  than  nearly  round  punctures. 

Measurements, — Average  of  47  adult  topotypes:  Total  length  217 
(205-230) ;  tail  vertebrae  104  (97-116)  ;  hind  foot  26  (25-27) ;  ear 
from  notch  (dry)  15.6  (14.4-16.4). 

Type  specimen. — No.  100818  U.  S.  National  Museum,  Biological 
Survey  collection.  9  adult.  July  5,  1000.  W.  H.  Osgood  and 
E.  Heller.    Specimen  in  good  condition. 

Remarks. — Since  this  form  was  described,  2  specimens  referable  to 
it  have  been  received  from  Forrester  Island,  Alaska,  a  small  islet  off 
the  southwest  coast  of  Prince  of  Wales  Island.  S|)ecimens  of  typical 
Hitkensis  also  have  been  obtained  from  Chichagof  Island,  Alaska. 
The  known  distribution  of  sitkensis  and  its  one  closely  allied  sub- 
species is  therefore  curiously  interrupted  and  quite  independent  of  its 
nearest  relatives  {macrorhinus^  hylaeus^  and  keeni)^  although  so  far 
as  yet  known  sitkcnsis  wherever  found  occurs  alone.  Thus  in  the 
long  distance  from  Baranof  and  Chichagof  islands  to  Forrester 
Island  are  several  islands  inhabited  apparently  by  hylaeus  alone.  In 
the  same  way  the  large  islands  of  the  Queen  Charlotte  group  (Gra- 
ham and  Moresby)  inhabited  only  by  P.  tti.  keeni  intervene  between 
Forrester  Island  and  Prevost  Island. 

Specimens  examined. — ^Total  number  49,  from  Imralities  as  follows: 

Alaska:  Forrester  Island,  2. 

British  Columbia:  Provost  Island,  Queen  Clmrlotte  Islands,  47. 

Key  to  subspecies  of  Peromyscus  polionotus. 

a.  Hairs  of  underparts  chiefly  white  to  roots.   . 

5.   Size  umaller;  total  length  imually  Iphs  than  l.^O;  color  slightly  darker.     Western 
Florida. 

1.  Nose  with  a  white  stripe ;  or  If  not,  thighs  white  all  around P.  p.  albifrons 

2.  Nose  without  white  stripe;  thighs  fulvous  on  Inner  side /».  p.  rhoadai 

ft&.  8i«e  larger;  total   length  usually  more  than    i:U);   color  slightly   paler.     Eastern 

Florida. 

c.  Color  very  pale ;  white  of  underparts  usually  reaching   lower  border  of  eye ; 

white  spots  above  eyes  conspicuous.     Anastasia  Island- _ P.  p.  phaama 

cc.  Color  not  so  pale;  white  of  underparts  usually  not  reaching  lower  border  of 

eye;  white  spots  above  eyes  u.sually  ol»solete.     Mainland  of  Florida. 

F.  p.  nireirentris 
aa.  Halm  of  underparts  chiefly  slaty  at  bases _   /*.  polionotua 


Digitized  by  LjOOQ IC 


104  NORTH  AMERICAN   FAUNA.  [no.  28. 

PEROMYSCUS  POLIONOTUS  (Waqneb). 

(PL  II,  fig.  11.) 

Mu8  polionotus  Wagner,  Archiv.  f.  Naturg.  v.  Wieg.,  II,  p.  52,  1843. 

Sitomps  niveiventris  suhgriscus  Chapman,  Bull.  Am.  Mus.  Nat.  Illst,  N.   Y^ 

V,  p.  341,  Dec.  22,  1803. 
Peromyscus  suhgriseus  suhgriaeus  Bangs,  Proc.  Bost.  Soc.  Nat,  Hist.,  XXA'III, 

p.  200,  March,  1898. 
Peromyscus  subgriseus  arenarius  Bangs,  supra  cit,  pp.  202-203,  1898 — ^Hursman 

Lake,  Scriven  County,  Georgia — not  P,  ercmUms  arenarius  Mearns  1896. 
Peromyscus  suhgriseus  haliolus  Bangs,  Science,  N.  S.,  VIII,  pp.  214-215,  Aug. 

19,  1898 — new  name  for  P,  s.  arenarius  Bangs,  preoccupied. 
Peromyscus  poUonotus  Osgood,  Proc.  Biol.  Soc.  Wash.,  XX,  p.  49,  1907. 

Type  localUj/,^— Georgia. 

Geographic  distribution, — Open  fields  of  the  interior  of  northern 
Florida  and  southern  Georgia. 

Character», — Similar  in  general  to  P.  m.  pallescens  and  P.  m. 
hairdi,  but  even  smaller — much  smaller  than  any  other  species  of  the 
Atlantic  States.  Hairs  of  underparts  slaty  gray  at  base  except  on 
chin  and  throat  where  they  are  white  to  roots;  tail  definitely  bicolor. 

Color. — Unworn  pelage:  Upperparts  nearly  uniform  brownish 
fawn;  ground  color  dark  fawn  finely  mixed  with  brownish  dusky 
which  is  slightly  concentrated  on  dorsum;  sides  of  face  and  orbital 
region  inclining  to  brighter  fawn;  narrow  orbital  ring  dusky;  ears 
dusky,  whitish  edged,  decidedly  darker  than  in  nirelrentris;  sub- 
auricular  tufts  fawn  and  whitish  or  entirely  like  rest  of  upperparts; 
feet  and  forelegs  white;  underparts  creamy  white,  hairs  white  to 
bases  on  chin  and  throat,  slaty  gray  at  bases  elsewhere ;  tail  decidedly 
bicolor,  dusky  brown  above,  white  below.  Worn  pelage:  Sides  be- 
tween fawn  and  cinnamon,  rather  brighter  than  either;  back  darker, 
almost  Prout  brown;  otherwise  similar  to  unworn  pelage.  Ado- 
lescent pelage:  Sides  broccoli  brown  tinged  with  fawn,  nearly  like 
ecru  drab,  middle  of  back  much  darker,  blackish  hair  brown. 

Skull. — Similar  in  general  to  that  of  P.  m.  hairdi^  but  slightly 
shorter;  palatine  slits  in  particular,  shorter;  audital  bulla?  sli^tly 
larger;  skull  incomparably  smaller  than  that  of  P.  gossypinns  or 
any  other  species  of  the  Atlantic  coast  region. 

MeasnrementH. — Average  of  5  adults  from  Gainesville,  Fla. :  Total 
length,  180  (125-137);  tail  vertebra-,  47  (41-52);  hind  foot  (dry), 
16.6  (15.6-17.7) ;  ear  from  notch  (dry),  13  (12-13.4).  Average  of  10 
adults  from  Hursman  Lake,  Georgia:  126;  46.5;  16.5. 

Type  speHinen. — Wagner's  original  type  of  this  species,  as  else- 
where stated  (Proc.  Biol.  Soc.  Wash.,  XX,  p.  49,  1907),  is  still 
mounted  and  on  exhibition  in  the  museum  of  the  Polytechnic  in 
Zurich,  Switzerland.  Considering  its  long  exposure,  it  is  fairly  well 
preserved,  and  its  identity  with  the  mouse  that  has  been  currently 
known  as  suhgriseus  is  obvious.     The  color  is  not  greatly  changed, 
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the  back  being  dull  brownish  and  the  sides  tinged  with  fawn,  while 
the  narrow  whitish  edgings  on  the  ears  are  still  evident,  and  the 
underparts  are  white.  The  skull  is  contained  in  the  skin,  and  the 
ungrooved  upper  incisors  are  plainly  visible.  The  tail  vertebra?  also 
are  present.  The  rough  measurements  of  the  mounted  specimen  are : 
Head  and  body,  55.5;  tail  vertebra^,  33;  hind  foot,  17.6;  ear  from 
notch,  10.  On  the  stand  are  several  labels  pasted  one  upon  another. 
The  outer  and  most  recent  one  is  inscribed  "  M'lis  poUonoUiH.  Grau- 
riickige  Maus.  N.  Amerika."  On  removing  this  the  next  w^as  ex- 
posed as  follows :  "  Mns  poUonotus,  Die  grauriickige  Maus.  Nor- 
damerika.  Georgien."  This  was  in  the  hand  of  a  museum  director, 
who  I  was  informed  had  died  in  1805.  The  undermost  label  was 
not  fully  legible,  but  the  following  in  the  hand  of  Schinz  could  be 
seen :  "  Mns  poliono-  Nordamer?''  It  would  seem  therefore  that  this 
specimen  must  be  the  one  examined  and  named  by  Wagner  in  1843. 
A  few  lines  by  Schinz*  bearing  on  the  question  are  as  follows: 
"  Diese  kleine  Maus  ist  neu.  Wagner  benannte  sie  nach  dem  im 
Zurcher  Museum  befindlichen  Exemplar." 

Remarks. — P.  polionotvs  is  the  representative  of  a  small  group  of 
closely  allied  forms,  all  of  very  small  size  and  of  limited  distribu- 
tion in  Florida  and  Georgia.  As  a  group  it  is  so  distinct  from  all 
its  congeners  of  the  Atlantic  slope  as  not  to  require  close  comparison. 
Its  relationship  seems  to  be  with  the  maniculatns  group,  as  repre- 
sented by  hairdi  and  pallescens.  P.  polioriotns  is  very  similar  to 
pallescens^  and  if  their  ranges  were  continuous  intergradation  might 
well  be  expected. 

Although  niveiventris  and  phasma  are  slightly  larger  and  ap- 
parently isolated  from  the  smaller  poUonotus  and  rhoadsi^  the  rela- 
tionship of  all  four  is  so  close  that  it  seems  best  to  treat  them  as 
subspecies.  Specimens  from  Gainesville,  Fla.  {suhgriseus)  ^  are  in- 
termediate in  color  between  nioeirentris  and  poUonotus^  and  the  dif- 
ference in  size  is  so  slight  and  so  nearly  bridged  by  individual  varia- 
tion that  it  seems  very  probable  that  intergradation  to  the  last  de- 
gree will  yet  be  found. 

Specimens  examined, — Total  number  108,  from  localities  as  fol- 
lows: 

Florida:  Blitch  Ferry,  1 ;  (iainesville,  45. 

Georgia:  Butler,  24;  *  Georgien,'  1  (tyi)e)  ;  Ilursman  Lake,  87. 

PEROMYSCUS  POLIONOTUS  NIVEIVENTRIS    (Chapman). 

Hesperomys  niveiventris  Chapman,  BiiU.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  II,  p.  117, 

June,  1889. 
Peromyscus  niveiventris  Bangs,  Proc.  Biol.  Soc.  Wash.,  X,  p.  122,  1S9C. 

Type  locality. — East  Peninsula,  opposite  Micco,  Fla. 


«Syn.  Mamm.,  II,  p.  177,  1845. 
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Geographic  dvitrilmtwn. — Sandy  beach  region  of  the  eastern 
coast  of  Florida. 

Characters. — General  characters  much  as  in  poliofiotus  but  size 
slightly  larger  and  color  paler;  color  of  upperparts  chiefly  pale 
ochraceous  buff,  underparts  creamy  white  to  roots  of  hairs. 

Color. — Unworn  pelage :  Ground  color  of  upperparts  pale  ochra- 
ceous buff,  brighter  on  head  and  back  and  paler  across  shoulders 
and  nape;  upperparts  with  a  fine  delicate  mixture  of  brownish 
dusky  throughout  but  not  greatly  modifying  the  buffy  which  domi- 
nates the  general  effect;  underparts  pure  creamy  white  to  roots  of 
hairs;  white  of  underparts  extending  well  up  on  sides,  sometimes 
produced  so  as  to  reach  the  lower  edge  of  the  eye;  white  of  sides 
near  lateral  line  not  extending  to  roots  of  hairs  which  are  slaty 
gray  at  base  like  those  of  the  upperparts ;  ear  conch  dusky,  thinly 
clothed  with  buffy  white  hairs;  subauricular  tufts  chiefly  buffy,  but 
with  a  few  dusky  and  a  few  white  hairs;  feet  and  fore  legs  white; 
hind  legs  white  except  a  pale  buffy  area  from  'ankle'  to  body;  tail 
indistinctly  bicolor,  buffy  white  below  and  on  sides,  pale  brownish 
buff  on  top.  Worn  pelage:  Similar  to  unworn  pelage  but  brighter 
with  dusky  tone  entirely  eliminated,  hairs  tipped  with  rusty,  tail 
very  indistinctly  bicolor.  Young  in  first  coat:  General  effect  of 
upperparts  smoke  gray  produced  by  slate  gray  underfur  overcast 
by  buffy  white.  Adolescents :  Darker  and  more  grayish  than  adults, 
otherwise  similar. 

Skull. — Essentially  as  in  P.  polioiiotus^  but  larger;  molar  teeth 
larger. 

MeasuremeiitH. — Average  of  10  adult  topotypes:  Total  length,  139 
(128-158)  ;  tail  vertebrae,  52  (50-60)  ;  hind  foot,  18.1  (17-19) ;  ear 
from  notch  (dry),  12.4  (ll.G-13.5). 

Type  specimen. — No.  \\\\  American  Museum  of  Natural  History, 
New  York.  $  adult.  March  3,  1889.  F.  M.  Chapman.  Skin  in 
fair  condition;  skull  with  right  zygoma  somewhat  broken  but  re- 
paired so  that  no  parts  are  missing. 

Reinarhs. — The  range  of  niveiventins  as  worked  out  by  Bangs  is 
very  limited,  including  cmly  the  narrow  strip  of  l)each  on  the  eastern 
coast  of  Florida  where  sea  oats  {Vniola)  grow.  This,  however, 
does  not  of  necessity  preclude  the  possibility  of  intergradation  with 
polionotus^  the  range  of  which  is  often  interrupted,  as  is  that  of 
hairdi^  which  covers  a  wide  area,  but  only  on  prairies  and  uplands, 
so  that  many  small  colonies  are  considerably  isolated. 

The  color  of  the  underparts  in  nlceirentrls^  phxisma^  albifrons^ 
and  rhoadsi — white  to  the  roots  of  the  hairs — is  unique  within  the 
genus  with  one  exception.  This  is  P.  I.  ammodytes  from  Monomoy 
Island,  Massachusetts,  which  also  lives  (m  sandy  beaches  near  salt 
water.    P.  rti.  viargaritae  from  Lower  California  also  shows  much 
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superficial  resemblance  to  it.  Such  parallel  development  from  the 
same  apparent  causCvS  suggests  that  purely  physical  processes  may 
have   determined   it. 

Specimens  examined. — Total  number  188,  from  localities  as  fol- 
lows: 

Plorlda:  Canaveral,  8;  Hillsboro  Inlet  Dade  County,  2;  Jupiter  Island, 
22;   I^ke  Worth,  .3;  Onk  r^xlge,  opiKwIte  MkxK),  149 :    Talm  Beach,  4. 

PEUOMYSCrS  POLIONOTTIS  PHASMA  Bancs. 

Perompscus  phasmn  Bangs,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXVI 1 1,  pp.  199-200, 
March,  1898. 

Ti/pe  locality. — Point  Romo,  Anastasia  Island,  Florida. 

CJiaracters. — Similar  in  size  to  nineiventnft^  but  pallid  color  much 
accentuated;  white  markings  more  extensive;  nose  and  spots  over  the 
eyes  and  at  base  of  ears  pure  white  and  very  conspicuous. 

Color. — Upperparts  pinkish  buff  with  a  grayish  tinge  in  the  middle 
of  the  back;  nose,  a  spot  above  the  eye,  and  a  spot  at  the  base  of  the 
ear  white ;  underparts  pure  white  to  the  roots  of  the  hairs,  the  white 
extending  farther  up  on  the  sides  than  in  niretnentrvi;  feet  and  both 
fore  and  hind  legs  pure  white  all  around;  tail  white,  unicolor,  or 
with  faint  traces  of  dusky  on  the  upper  side;  ears  grayish  white 
within  and  without. 

Skull. — As  in  P.  p.  nireirentris. 

Measurements. — Average  of  10  adult  topotypes:  Total  length  138.5; 
tail  vertebra*  53.5;  hind  foot  18.7;  ear  from  notch  14. 

Type  specitnen. — No.  7173  Museum  of  Comparative  Zoolog^^,  Cam- 
bridge, Mass.;  formerly  in  collection  of  E.  A.  and  O.  Bangs.  $  adult. 
Feb.  14,  1897.  O.  Bangs.  Skin  practically  perfect;  skull  without 
first  upper  molar,  otherwise  i)erfect. 

Remarks. — This  form  shows  an  extreme  of  paleness.  It  is  thus 
quite  the  antithesis  of  polionotus.  In  general  tenns,  therefore, 
niueii'entris  is  intermediate  in  color  between  phasma  and  polionotus. 
Although  individual  variation  in  niveirentris  does  not  reach  the  nor- 
mal type  of  phasma^  variation  in  that  direction  is  not  infrequent,  as 
shown  by  certain  specimens  with  incipient  white  superciliary  spots 
and  the  white  of  the  underparts  extending  to  the  lower  margin  of 
the  eye. 

Specimens  examined. — ^I'otal  number  54,  all  from  the  type 
locality. 

PEROMYSCT^S    POTJONOTT  S    RIIOADSr    Bangs. 

Peromyscus  suhgrUeufi  rhoadsi  Banjjs,  Prm*.  Bost.  Soc.  Nat.  Hist.,  XXVII,  pp. 
201-202,  March,  1808. 

Type  locality. — Head  of  the  Anclote  River,  Hillsboro  County,  Fla. 
Geographic  distribution. — West  central  Florida,  in  the  vicinity  of 
Tampa  Bay. 
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Characters. — Similar  to  P.  nireirentris^  but  size  smaller;  color 
averaging  slightly  darker;  hairs  of  underparts  white  to  roots  or  very 
slightly  slaty  at  bases. 

Color. — Similar  in  general  to  that  of  niveiventriSy  but  averaging 
darker,  thus  being  intermediate  between  nireiventris  and  polionotin<. 
Type  in  slightly  worn  pelage  (May)  :  Upperparts,  sides, head, cheeks, 
etc.,  rather  dark  ochraceous  buff  (slightly  deei>er  colored  than  in 
nrveiventris)^  sparingly  mixed  with  dusky;  underparts  creamy  white, 
locally  with  traces  of  pale  slaty  at  bases  of  hairs ;  ears  rather  darker 
than  in  nireirentHs;  feet  white;  tail  white  above  and  below  distally, 
narrowly  brownish  buffy  above  proximally  for  about  half  it.s  length.* 
Unworn  pelage  (as  partially  indicated  by  available  material)  :  Simi- 
lar to  that  of  nireirentriH^  but  slightly  darker  and  more  grayish. 

Skull. — Similar  to  that  of  nireirentris9inApolionot}i8,^hxiiiMnMeT 
than  in  either. 

MeamirementH. — Type:  Total  length  124.5;  tail  vertebrae  46;  hind 
foot  1(15.  Average  of  10  adults  from  Tarpon  Springs,  Fla.,  and 
vicinity :   126 ;  47 ;  17. 

Type  specimen. — No.  6980  Museum  of  Comparative  Zoology,  Cam- 
bridge, Mass.,  formerly  in  collecti(m  of  E.  A.  and  O.  Bangs.  ^  adult, 
old.  May  23, 1895.  W.  S.  Dickinson.  Skin  in  fair  condition.  Skull 
perfect,  except  for  a  slight  break  in  the  left  audital  bulla;  crowns  of 
molars  greatly  worn. 

Remarks. — As  suggested  by  Bangs,  this  form  may  range  through- 
out southwestern  Florida.  Its  relationship  to  polionotus  is  close,  and 
specimens  having  some  slaty  gray  at  the  bases  of  the  hairs  of  the 
underparts  are  not  uncommon  even  among  those  from  the  vicinity 
of  the  type  locality.  Except  for  its  small  size,  its  characters  are  inter- 
mediate between  those  of  niveirentris  and  polionotus.  Specimens 
from  Citronelle,  although  strongly  approaching  polionotus^  seem 
better  referable  to  rhoadsi. 

Specimens  examined. — Total  number  23,  from  localities  as  follows: 

Florida:  Head  of  Anclote  River,  G;  Citronelle,  2;  Cootie  River,  4j  Tar- 
IK)n  Springs,  11. 

PEROMYSCrS  POLIONOTTTS  ALBIFRONS  subsp.  nov. 

Type  from  Wbitfleld,  Fla.    No.  1297  Carnegie  MuBeuni,  Pittsburg,  Pa.     $  adalt. 
Apr.  17,  1903.     W.  E.  Clyde  Todd. 

Geographic  distnbution. — Coast  of  western  Florida  and  Alabama. 

Characters. — Similar  to  P.  p.  rhoadsi^  but  white  of  underparts 

more  extensive;  end  of  nose  and  narrow  stripe  extending  nearly  to 

<*  Specimens  Laving  the  tail  entirely  unicolor  are  to  be  found  as  in  niveiven- 
Ms;  in  the  Xy\ye  of  rhoadsi  the  upper  and  lower  sides  of  the  tall  were  reversed 
in  i)reparlng  the  siHHinien  and  the  color  of  the  natural  upper  side  is  easUy 
overlooked. 
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interorbital  region  white  or  whitish;  white  of  underparts  reaching 
lower  border  of  eye;  thighs  whitish  with  little  or  no  extension  of 
body  color  on  inner  sides. 

Color. — General  color  of  upperparts  much  as  in  P.  p.  rhoadsi; 
back  and  sides  in  slightly  worn  pelage  (April)  grayish  fawn;  hairs 
of  underparts  white  to  roots  or  very  slightly  plumbeous  at  bases;  end 
of  nose  white  and  thence  narrowly  white  or  whitish  on  median  line 
to  the  lower  forehead  between  the  eyes;  white  of  underparts  extend- 
ing to  lower  border  of  eye;  feet  and  legs  white  all  around,  thighs 
without  extension  of  body  color ;  ears  broadly  edged  with  white  and 
with  a  few  white  hairs  at  bases;  tail  white  all  around  except  basal 
third  or  fourth,  the  upper  side  of  which  is  pale  grayish  brown. 

Skull. — Similar  to  that  of  P.  p.  rhoadsi^  but  slightly  larger;  molar 
teeth  slightly  larger. 

Measurements. — Average  of  10  adult  topotypes:  Total  length  130 
(122-136) ;  tail  vertebrae  49  (44-53) ;  hind  foot  17.5  (17-19). 

Remarks. — So  little  mammal  collecting  has  been  done  in  the  eastern 
Gulf  States,  except  in  peninsular  Florida,  that  the  discovery  of  this 
well-marked  form  in  the  western  or  '  panhandle '  part  of  Florida  is 
not  surprising.  It  was  first  received  from  W.  E.  Clyde  Todd,  As- 
sistant Curator,  Section  of  Vertebrate  Zoology,  Carnegie  Museum, 
who  collected  the  type  series.  Later,  specimens  were  secured  on  the 
coast  of  Alabama  by  A.  H.  Howell  of  the  Biological  Survey. 

Specimens  examined. — Total  number  19,  from  localities  as  follows : 

Alabama:  Bon  Secour,  6.<* 
Plorida:  Whitfield,  13. 

PEROMYSCUS  MELANOTIS  Allen  and  Chapman. 

Peromyscus  melanotic  AHen  and  Chapman,  Hull.  Am.  Mus.  ^'at.  Hist.,  N.  Y., 

IX,  p.  203,  June  16,  1897. 
Peromyscus    cecUii    Thomas,    Ann.    &    Mag.    Nat.    Hist.,    Ix)nd.,    Ser.    7,    XI, 

pp.  486-487,  May,  1903 — Santa  Barbara  Camp,   S.  sloi)e  Mount  Orizaba, 

Puebla,  Mexico. 
Peromyscus  mclanotis  zamclas  Osgood,   l*r<K*.  Biol.   Soc.  Wash.,  XVII,  p.  59, 

Mar.  21,  1904 — Colonia  Garcia,  Chihuahua,  Mexico. 

Type  locality. — Las  Vigas,  Veracruz,  Mexico.    Altitude,  8,000  feet. 

Geographic  distribution. — Higher  slopes  of  the  principal  moun- 
tains of  Mexico  north  of  the  States  of  Guerrero  and  Oaxaca.  Ex- 
tending along  the  Cordillera  of  Veracruz;  westward  from  Mount 
Popocatepetl  to  the  Sierra  Nevada  de  Colima,  and  northward  into 
the  Sierra  Madre  of  Durango  and  Chihuahua.  Transition  and  Cana- 
dian zones,  from  7,000  feet  to  12,000  feet  altitude. 

« Received  too  late  for  use  in  connection  with  the  distribution  map  (Plate  I). 
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Characters. — Size  small ;  tail  very  short ;  pelage  usually  very  long 
and  lax.  Most  similar  to  P.  m.  lahecula^  but  slightly  smaller;  brain- 
case  broader  and  more  rounded ;  rostrum  decidedly  longer  and  more 
slender. 

Color. — ^Winter  pelage:  Sides  and  most  of  upperparts  tawny 
ochraceous  lightly  lined  with  dusky;  median  dorsal  area  between 
shoulders  and  rmnp  distinctly  darker  than  rest  of  upperparts,  but 
always  mixed  dusky  and  tawny;  lower  cheeks  and  narrow  lateral 
line  tawny  ochraceous;  a  very  narrow  dusky  orbital  ring;  ears 
dusky  brownish  with  whitish  edgings ;  ear  tufts  not  prominent,  same 
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Fkj.  1. — Distribution  of  Pvromyitvus  melanotis. 

color  as  surrounding  parts;  a  very  small  dusky  spot  at  base  of 
whiskers;  underparts  pure  white;  hands  and  feet  white;  outer  side  of 
'  ankles '  dusky  brownish ;  tail  very  sharply  bicolor,  sooty  brownish 
above,  white  below.  Summer  pelage:  Sides  tawny  ochraceous, 
clouded  with  sooty ;  middle  of  back,  from  shoulders  to  base  of  tail, 
nearly  black,  with  only  slight  mixture  of  tawny;  dusky  markings 
more  extensive  than  in  winter  pelage,  otherwise  similar.  Young: 
Sides  pale  hair  brown  overlaying  deep  slate  color;  middle  of  back 
blackish  slate ;  underparts  washed  with  white. 

Skxdl, — About  the  size  of  that  of  P,  m.  sonoriensis;  characterized 
chiefly  by  long,  slender  rostrum  and  nasals,  decidedly  longer  than 
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in  P.  m.  fuVous  or  P.  m.  labecula;  nasals  more  comprassed  poste- 
riorly; brainca^  more  rounded;  interorbital  space  narrower; 
prezygomatic  notch  less  prominent;  audital  bulla)  slightly  smaller; 
teeth  about  as  in  P.  m.  fulvvs^  smaller  than  in  labecvla. 

Meaaurement^. — ^Adult  ^  ,  topotype :  Total  length,  148 ;  tail  verte- 
brae, 58;  hind  foot,  21.  Average  of  6  adults  from  Perote  and  Cofre 
de  Perote,  Veracruz:  155  (132-168);  64  (58-66);  20;7  (20-21.5); 
ear  from  notch  (dry),  18  (17-19.2).  Of  5  from  Mount  Orizaba: 
164.4  (155-172);  71.8  (64-79);  21.7  (21-23).  Of  10  from  Mount 
Tancitaro,  Michoacan:    167  (160-175) ;  77.5  (71-81) ;  21.5  (21-22). 

Type  specimen. — No.  if|H  American  Museum  of  Natural  History, 
New  York.  $  adult  April  30,  1897.  F.  M.  Chapman.  Specimen 
in  good  condition.  Skin  in  "left  over"  winter  pelage,  quite  pale, 
with  very  little  black  on  dorsum. 

Remarks. — The  small  size  and  short  tail  of  P.  rmlanotis  distinguish 
it  from  all  other  Mexican  species  except  those  of  the  maiiiculatus  and 
leucopus  groups.  From  the  species  of  both  of  these  groups  it  differs 
in  cranial  characters,  particularly  in  the  length  and  slendemess  of 
the  rostrum.  Its  long  full  pelage  and  short,  sharply  bicolor  tail 
readily  distinguish  it  from  texamis^  Tnesojnelas^  etc.  It  does  not 
have  the  conspicuous  ear  tufts  of  labecula  and  fiilvusj  and  its  ears 
are  larger  and  darker  than  in  either  of  these.  Nevertheless,  speci- 
mens in  certain  pelages  are  not  always  distinguishable  by  external 
characters  except  size.  It  is  found  at  high  altitudes  on  most  of  the 
loftier  mountains  of  central  Mexico,  and,  though  absolutely  isolated 
in  many  such  places,  it  shows  remarkably  little  deviation  from  one 
general  type.  The  variation  is  so  slight  that  there  seems  to  be  no 
logical  basis  for  the  separation  of  local  forms.  The  species  shows 
considerable  seasonal  variation,  however.  In  most  Mexican  species 
change  of  pelage  seems  to  be  irrespective  of  season.  In  this  moun- 
tain species,  however,  distinct  winter  and  summer  pelages  occur. 
As  no  specimens  taken  at  one  locality  at  different  seasons  are  avail- 
able, it  is  diflScult  to  be  sure  that  there  are  two  yearly  molts  in  this 
species,  but  the  present  material  seems  to  indicate  tw^o.  At  any  rate, 
aU  the  winter  specimens  are  in  a  relatively  light-colored  pelage  and 
all  the  summer  ones  are  in  a  darker  pelage.  Moreover,  spring  (May) 
specimens  from  Cofre  de  Perote,  Veracruz,  are  changing  from  a 
worn,  light-colored  pelage  to  a  fresh  dark  state,  while  fall  (October) 
specimens  from  Salazar,  Mexico,  show  a  worn,  dark  pelage,  which 
is  being  replaced  by  a  fresh,  light-colored  one.  P.  cecilii  was  based 
on  specimens  of  P.  melanotis  in  summer  pelage.  Specimens  taken  in 
April  on  the  west  slope  of  Mount  Orizaba  at  an  elevation  of  9,500 
feet  are  in  somewhat  worn  winter  pelage,  and  show  very  little  black. 
They  do  not  differ  from  ordinary  met  a  not  in  from  numerous  localities. 
There  is  only  slight  variation  in  cranial  characters.     Specimens  from 
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Mount  Tancitaro  are  a  trifle  larger  and  have  rather  wider  nasals  than 
usual.  Similar  specimens  may  be  found  in  any  good  series  from 
elsewhere.  The  molar  teeth  are  somewhat  larger  than  usual  in  series 
from  Ajusco  and  Salazar,  Mexico.  The  specimens  representing  the 
supposed  form  '  zamAas '  are  very  extensively  black  and  are  from  a 
region  greatly  removed  from  the  type  locality  of  melanotis^  but  prob- 
ably represent  the  extreme  phase  of  the  ordinary  summer  pelage. 

Specimens  examined. — ^Total  number  203,  from  localities  in  Mexico, 
as  follows: 

CMhuahua:  Colonia  Garcia,  8;  Sierra  Madre  near  Guadalupe  y  Calvo,  18. 

Burangro:  Coyotes,  8;  near  El  Salto,  5;  near  Guanacevl,  3. 

Hidalgo:  sierra  de  Pachuca,  3;  Tulancingo,  1. 

Jalisco:  Sierra  Nevada  de  Colima  (12,000  feet),  8. 

Mexico:  Ajusco,  14;  southwest  slope  Mount  Iztaccihuatl  (13,500  feet),  3; 

north  sloi)e  Mount  Popocatepetl  (11,500  feet),  12;  Salazar,  2S;  north 

slope  A'olcan  Toluca,  15. 
Michoacan:  Mount  Tancitaro  (12,000  feet),  27. 
Morelos:  Huitzilac,  6. 

Puebla:  West  slope  Mount  Orizaba  (9,500  feet),  7;  Mount  Orizjilm,  15. 
Tamaulipas:  Miquihuaua,  1. 
Veracruz:   Cofre  de  Perote  (12,500  foot),  10;  I>as  Vigas,  3;  Perot e,  1; 

Santa  Barbara  C^amp,  Mount  Orizaba,  3. 
Zacatecas:  Valparaiso  Mountains,  4. 

Key  to  subspecies  of  Peromyscus  leucopus. 

a.  Habitat  nortli  of  Mexico. 

b.  Hairs  of  underpartH  cliiefly  white  basally.     Monomoy  Island,  MasRaohusetts. 

P.  I.  ammodytes 
hb.  Hairs  of  underparts  chiefly  slaty  basally. 

c.  Color  largely  tawny  or  ochraceous  buff.     Chiefly  eastern  and  northern. 

d.  Size  large:  hind  foot  22-24;  neatest  length  of  skull  usually  more  than  27; 
rostrum  and  nasals  longer.     Marthas  Vineyard,  Massachusetta 

P.  I.  ftuus 
dd.  Size  smaller ;  hind  foot  20-23  ;  greatest  length  of  skull  usually  less  than  27 ; 
rostrum  and  nasals  shorter. 
e.  I'olor  darker,    usually   with   a   well-differentiated   dorsal   stripe.     Chiefly 
east  of  the  100th  meridian. 

1.  Color  darker;  size  smaller.     Southern P.  leucopus 

2.  Color  paler;  size  larger.     Northern P.  l.novcboracenM 

cr.  Color  paler,  usually  wMth  dorsal  stripe  only  slightly  developed  or  abfient, 

(^hiefly  west  of  the  100th  meridian. 

1.  A  slight  dorsal  stripe  usually  evident : P.  I.  aridulus 

2.  No  dorsal  stripe  evident /*.   I-  ochraceug 

cc.  Color  largely  fawn  or  vinaceous  cinnamon.     Chiefly  Texas,  New  Mexico,  and 

Arizona. 
d.  Size  larger ;  hind  foot  21-24  ;  molars  larger ;  maxillary  toothrow  about  4. 

c.  Color  paler P.  I.  tomillo 

er.  Color  slightly  darker : P.  I.  arisoiuB 

dd.  Size  smaller ;   hind  foot  20-23 ;   molars  smaller ;   maxillary   toothrow   less 

than  4 -P.  I.  teannuM 

aa.  Habitat  Mexico. 

5.  Color  chiefly  pale  fawn  with  relatively  little  dusky  mixture. 

c.  Habitat  south  of  lat.  20"  north P.LaffUUs 

cc.  Habitat  north  of  lat.  20°  north. 

d.  Size   larger;   molars  heavier;   maxillary   toothrow  about  4.     Chiefly  north- 
western. 

1.  Color  paler P.   I.  tomiUo 

2.  Color  slightly  darker P.   I.  arisonm 
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dd,  Slse   smaller;   molars   weaker;   maxillary   toothrow   less   than   4.     Chiefly 

northeastern P.  I.  iexanua 

&(.  Color  chiefly  dasky  or  rich  dark  fawn  largely  mixed  with  dusky. 

c.  Color  slightly  paler ;  adolescents  not  very  blackish  above.     Peninsula  of  Yucatan 
and  adjacent  Islands. 

1.  Size  larger ;  skull  and  teeth  heavier.     Cocumel  Island P.  I.  cozumelw 

2.  Size  smaller.     Mainland  of  Peninsula  of  Yucatan P.  I.  caataneus 

oc.  Color    slightly    darker;    adolescents    with    blackish    dorsum.      Veracrui    and 

Puebla « « « P.  I.  meaomeUu 

PEROMYSCUS   LEUCOPUS    (Rafinesque). 
(PI.  VI,  fig.  4.) 

Muscnlus^  leucopus  Rafinesque,  Am.  Monthly  Mag.,  Ill,  p.  446,  October,  1818. 

Mus  leucopus  Deemarest,  Mammalogie,  II,  p.  307,  1822. 

Hcspcromys  leucopus  Le  Conte,  Proc.  Acad.  Nat.  Scl.  Phlla.,  p.  413,  1852. 

Hesperomys  {Vesperimus)  leucopus  CJones,  Proc.  Acad.  Nat.  ScL  Phlla.,  p.  178, 
1874. 

Vesperimus  americanus  Allen,  Bull.  Am.  Mns.  Nat  Hist,  N.  Y.,  Ill,  p.  297, 
June  30,  1801  (part). 

Peromyscus  leucopus  Thomas,  Ann.  &  Mag.  Nat  Hist,  ser.  6,  XV,  p.  192,  foot- 
note, February,  1895. 

Type  locality. — ^Western  Kentucky;  assumed  to  be  near  the  mouth 
of  the  Ohio  River. 

Geographic  diatrihutiyn. — ^Western  Kentucky  south  to  southern 
Louisiana,  west  to  Indian  Territory,  and  east  around  the  southern 
end  of  the  Allegheny  Mountains  to  eastern  Virginia.  Lower  Austral 
zone. 

CJiaracters. — Size  medium  (hind  foot  about  20) ;  tail  usually 
shorter  than  head  and  body  (rarely  exceeding  80) ;  tail  evenly  clothed 
with  short  hairs,  decidedly  less  hairy  than  in  P.  m.  gracilis;  proximal 
two-fifths  of  hind  foot  hairy;  ears  medium  (about  14  from  notch) 
and  thinly  haired. 

Color. — No.  132230,  Mer  Rouge,  La.,  February  12,  in  new  pelage : 
Cteneral  color  of  upperparts  Mars  brown  rather  coarsely  mixed  with 
dusky ;  middle  of  back  only  slightly  darker  than  remainder  of  upper- 
parts;  ears  dusky,  very  narrowly  margined  with  whitish,  no  white 
spots  at  bases;  face  like  sides,  no  definite  orbital  ring,  whiskers  black- 
ish above,  white  below;  tail  dusky  brownish  above,  white  below; 
hands  and  feet  white,  upper  side  of  forearm  dusky,  '  ankles '  brown- 
ish ;  imderparts  white  somewhat  modified  by  a  slaty  undercolor.  No. 
70984,  Avery,  La.,  March  10,  pelage  beginning  to  wear :  Ground  color 
of  upperparts  much  as  in  No.  132230  but  slightly  more  reddish ;  dusky 
mixture  stronger  and  dark  dorsal  area  more  definitely  different  from 

«  The  generic  name  Musculus  was  at  one  time  mentioned  by  Coues  ( Monogr. 
N.  Am.  Rodentia,  p.  46,  1877)  as  having  claims  for  recognition  Instead  of 
Hesperomys,  then  in  use.  It  antedates  Peromyscus,  but  since  it  Is  merely  an 
emended  form  of  Mus  and  was  definitely  stated  to  be  such  by  Rafinesque,  it 
has  no  standing. 

66268— No.  28—09 8 
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sides.  No.  71607,  Hickman,  Ky.,  April  26,  pelage  much  worn :  Sides 
and  head  rather  dark  cinnamon  rufous  without  mixture  of  .dusky, 
but  with  occasional  brownish  hairs;  middle  of  back  darker,  nearly 
russet,    brownish    hairs    more    numerous.      Adolescent,    No.    33978, 


Houma,  La.,  May  14:  Upperparts  Prout  brown  heavily  mixed  with 
dusky. 

Skull. — Averaging  slightly  smaller  than  in  P.  I.  novebaracensis; 
decidedly  smaller  than  in  P,  goHKypiuHH;  molar  teeth  and  audita! 
buUse  smaller;  zygoma  less  deeply  notched  by  infraorbital  foramen; 
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palatine  slits  usually  narrower  at  either  end  than  in  the  middle,  thus 
together  being  elongate  fusiform  in  shape ;  palatine  slits  usually  ending 
well  in  advance  of  the  plane  of  the  front  of  first  upper  molar ;  pre- 
maxillse  somewhat  swollen  laterally  in  front  of  infraorbital  foramina ; 
interparietal  moderate,  about  three  times  as  long  transversely  as 
longitudinally. 

Measurements. — Two  specimens  from  Big  Sandy,  Tennessee :  Total 
length,  180,  175;  tail  vertebrae,  78,  73;  hind  foot,  22,  20;  ratio  of  tail 
vertebrae  to  total  length,  0.433,  0.417.  Average  of  6  adults  from 
Houma,  La.:  166.5  (158-177) ;  77  (73-80) ;  20.5  (20-21) ;  ear  from 
notch  (dry)  13.7  (13.4-14).  One  adult  from  Hickman,  Ky.:  168; 
73;  19. 

Type  specimen. — Not  known  to  be  in  existence. 

Remarks. — The  species  Peromyscus  leucopus^  considered  as  a 
group,  is  naturally  divisible  into  three  subspecies  in  the  northeast 
and  several  others  {tetanus ^  etc.)  in  the  southwest.  The  three 
forms  of  the  northeast  are  well  characterized  at  the  extreme  points 
of  their  range,  which  may  be  said  to  represent  the  apices  of  a  tri- 
angle. They  range  without  interruption  from  one  to  the  other  with 
complete  intergradation.  If  these  forms  could  be  redescribed  and 
new  types  designated,  we  should  take  the  type  of  one  from  central 
New  England,  another  from  eastern  Montana,  and  the  third  from 
southern  Louisiana.  The  actual  type  locality  of  leucopus^  however,  is 
between  the  extremes,  and  the  name  must  be  used  for  one  of  two 
forms  neither  of  which  is  well  developed  at  this  locality.  With  a 
rather  meager  representation  of  specimens  from  the  type  region  of 
leucopus^  it  has  seemed  best  to  apply  the  naAie  to  the  dark  southern 
form,  which  is  well  developed  in  southern  Ijouisiana  and  ranges 
north  to  western  Tennessee  and  Kentucky,  .where  it  begins  to  show 
tendencies  toward  A  ?.  novchoracensis.  Rafinesque  does  not  give  an 
exact  locality  in  proposing  the  name  lei i copies^  but  in  prefacing  a 
number  of  descriptions,  including  that  of  Miisculus  leucopus^  says: 

I  have  visited  since  the  lower  parts  of  the  Ohio,  the  Wabash,  Green  River, 
Barrens,  Prairies,  and  the  States  of  Indiana.  IlUnois,  etc.,  where  I  have  added 
mnch  to  my  former  discoveries. 

One  of  the  species  (?)  {Gerhillm  rfiegalops)  named  on  the  same 
•  page  with  Musculus  leucop^ts^  is  said  to  be  found  "  in  the  barrens  of 
Kentucky."  No  other  mention  of  locality  is  made.  Recent  authors 
have  in  several  instances  considered  the  '  pine  barrens  of  Kentucky ' 
as  the  type  locality.  Since,  however,  the  original  locality  mentioned 
was  inclusive,  it  seems  permissible  to  select  a  definite  locality  from 
among  those  known  to  have  been  visited  by  Rafinesque  on  the  trip 
mentioned  above.  Apparently  the  most  southern  locality  visited  by 
him  was  the  mouth  of  the  Ohio  River,  and  as  it  is  desirable  to  apply 
the  name  leiLcopus  to  the  southern  form  of  the  group,  this  may  be 
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considered  the  type  locality.  The  only  specimens  I  have  seen  from 
this  region  are  those  of  a  small  series  from  Hickman,  Ky.  These, 
while  evidently  somewhat  intermediate,  are  nearer  to  the  dark 
southern  form,  and  therefore  the  name  lettcopus  is  applied  to  this 
form  rather  than  to  the  northern  one,  for  which  the  name  rwve- 
boracensis  is  available. 

The  long  use  of  the  name  lencoptis  warrants  its  retention,  even  if 
it  be  necessary  to  constnie  its  author  liberally.  The  appliciibility 
of  Rafinesque's  description,  however,  is  scarcely  to  be  doubted, 
although  he  describes  absolutely  'impossible'  species  (?)  on  the 
same  page.     The  entire  description  is  as  follows : 

7.  Musculus  Icucopus  R.  (White  feet  mouse.)  Body  brownish,  faUow  above, 
white  beneath,  head  fallow,  ears  large,  blackish,  tail  as  long  as  the  body,  iiale 
brown  alwve,  gray  beneath,  legs  and  feet  white.    Length  5  inches. 

The  difference  between  lencopus  and  novehoracensis  is  not  suf- 
ficiently marked  so  that  individual  specimens  can  be  invariably 
identified.  Still,  specimens  in  absolutely  comparable  pelages  are 
usually  noticeably  different.  The  character  of  leucopus  consists  in 
a  sort  of  saturate  or  intensified  color.  As  usual  in  such  cases,  there 
is  a  tendency  toward  the  extension  of  the  dark  body  color  to  parts 
which  are  white  in  paler  forms.  Thus,  a  tawny  pectoral  spot  is 
found  frequently  in  leucopiis^  but  rarely  or  never  occurs  in  novehora- 
censis.  The  color  of  the  upperparts  extends  also  to  the  upper  side 
of  the  forearm  in  Icucopus^  and  to  a  less  degree  or  not  at  all  in  nove- 
bomcensis.  The  pelage  of  leucopns  is  shorter  and  passibly  harsher 
than  that  of  its  northern  representative.  The  winter  pelage  is  not 
s6  long  and  full,  and  the  i>eriod  is  shorter  during  which  it  does  not 
show  marked  effects  of  abrasion.  P.  leucopus  intergrades  with  nove- 
boracensis  on  the  north  and  probably  with  texanug  on  the  west 
Specimens  from  intermediate  points  have  been  referred,  sometimes 
rather  arbitrarily,  to  the  form  they  appear  to  resemble  most.  A 
series  from  the  Dismal  Swamp, Virginia,  is  thus  placed  with  leucopus^ 
although  it  shows  decided  tendencies  toward  noi'eboracensis.  Speci- 
mens from  the  border  region  between  the  Upper  and  Lower  Austral 
zones  are  more  or  less  intermediate.  The  only  species  of  Peromygc^is 
found  within  the  range  of  leucopus  which  is  at  all  likely  to  be  con- 
fused with  it  is  P,  gossypinus^  which  may  be  distinguished  chiefly 
by  its  larger  size  and  usually  by  its  more  dusky  coloration.  The 
skull  of  leucopus  is  smaller  and  less  massive  than  that  of  gossypinus, 
and  the  molar  teeth  are  decidedly  smaller. 

Specimens  examined, — Total  number  309,  from  localities  as  follows : 

Alabama:  Greensboro,  8. 

Georgia:  Chickamauga  Paris,  2  (doubtfully  referred). 

Kentucky:  Hickman,  8;  Mammoth  Cave,  2  (not  typical). 

Louisiana:  Avery,  1 ;  Houma,  17 ;  Lafayette,  2 ;  Mer  Rouge,  4 ;  Tallulab,  5. 

Mississippi:  Washington,  2. 
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North  Caroliaa:  Apex»  6;  Chapanoke,  14;  Currituck,  14;  Raleigh,  52; 

Raleigh  County,  8;  Old  Richmond,  1;  Roanoke  Rapids,  5;  Rural 

Hall,  2. 
Oklahoma:  Fort  Gibson,  1;  Hartshorn,  2;  Orlando,  1;  Red  Oak,  6. 
South  Carolina:  Calhoun  Falls,  4;  Catawba,. 3. 
TcnnMsee:  Arlington,  3;  Big  Sandy,  10;  Briceville,  1;  Clarksville,  4; 

Danville,  1 ;  Dunbar  Cave,  1 ;  Nashville,  5 ;  Samburg,  5 ;  Watauga 

Valley,  5*. 
Virgrinia:  Cappahoslc,  4;  Dismal  Swamp,  chiefly  from  Lake  Drummond, 

79;  Hampton,  9;  Newport,  3;  Suffolk,  4;  Tazewell,  5. 

PEROMYSCUS  LEUCOPUS  NOVEBORACENSIS  (Fischeb.) 

(PI.  V,  fig.  9;  PI.  VI,  figs.  8-8a;  PI.  VII,  fig.  3;  PI.  VIII,  figs.  2,  2a,  2b,  2c.) 

Mus  agrarius  americanus  Kerr,  Anlm.  Kingd.,  p.  231,  1792;  not  Mus  americanus 

Kerr,  7.  c,  p.  227. 
Mu^  splraticus  d  nm'eboracensis  Fischer,  Synopsis  Mamm.,  p.  318,  1829. 
Cricetus  myoides  Gapper,  Zool.  Joum.,  V,  p.  204,  PI.  X,  1830— Between  York 

and  I^ke  Slmcoe,  Ontario. 
Arvicola  emmonsi  DeKay  in  Emmons,  Rept.  Quad.  Mass.,  p.  61,  1840 — Massa- 
chusetts. 
Peromt/8CUs  arhoreus  Gloger,  Hand  u.  Hilfsbuch  Naturgesch.,  I,  p.  95,  1841. 
Mum    michiffanensis  Audubon    and   Bachman,   Journ.   Acad.    Nat.    Scl.,   Phila., 

pp.  304-306,  1842— Erie  Co.,  Mich.  (=Ohlo). 
Hesperomys  campestris  l^e  Conte,  Proc.  Acad.  Nat.  Sci.  Phila.,  VI   (1852-53), 

p.  413,  1853— New  Jersey. 
Vesperimus  americanus  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.,  Ill,  p.  297, 

June  30,  1891   (part). 
Sitomys  americanus  Miller,  Proc.  Biol.  Soc.  Wash.,  VIII,  p.  55,  June  20,  1893. 
Peromyscus    leucopus    novehoracensis    Miller,    Proc.    Boston    Soc.    Nat.    Hist, 

XXVIII,  p.  22,  April  30,  1897. 
Peromyscus   leucopus   minnesotw   Meams,   Proc.    Biol.    Soc.   Wash.,   XIV,   pp. 

164-155,  August  9,  1901— Fort  Snelling,  Mhin. 

.  Type  locality, — New  York. 

Characters. — Similar  to  P,  leucopus^  but  averaging  paler  and 
slightly  larger;  pelage  longer  and  softer;  tail  more  thickly  clothed 
with  hair. 

Geographic  distribution. — Upper  Austral  and  Transition  zones  of 
the  eastern  United  States  and  Canada.  Extending  from  Nova  Scotia 
to  central  Minnesota,  thence  south  through  the  humid  parts  of  east- 
em  Nebraska  and  Kansas  and  eastward  to  the  Atlantic  coast,  fol- 
lowing quite  closely  the  boundary  between  the  Lower  and  Upper 
Austral  zones  on  the  south  and  that  between  the  Transition  and 
Canadian  on  the  north. 

Color. — Similar  to  that  of  P.  leucopus^  but  lighter  and  brighter; 
underparts  usually  pure  white,  entirely  concealing  undercolor;  tail 
less  distinctly  bicolor.  No.  69902,  9  adult,  November  25,  Ossipee, 
N.  H.,  new  winter  pelage:  Upperparts  cinnamon  rufous,  lightly 
mixed  with  dusky  lines  on  sides,  more  heavily  on  middle  of  back; 
underparts  creamy  white ;  hands,  feet,  and  forearms  white ;  '  ankles  ' 
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slightly  brownish;  ears  dusky  brownish  with  pale  whitish  edges; 
tail  white  below,  dusky  above.  No.  126310,  3  adult,  April,  New- 
burgh,  N.  Y.,  pelage  slightly  worn:  Similar  to  No.  69902,  but  sides 
brighter,  less  mixed  with  dusky;  dark  doi'sal  area  more  contrasted 
with  sides.  No.  98776,  s  adult,  June  10,  Eliot,  Me.,  pelage  much 
worn:  (jeneral  color  of  upi>erparts  briglit  tawny,  shading  to  dark 
cinnamon  rufous  in  middle  of  back;  sides  nearly  pure  tawny  with 
very  few  dusky  tipped  hairs  and  few  brownish  tipped  ones.  No. 
76386,  adolescent  9 ,  Ossipee,  N.  H.,  Dec.  30 :  Sides,  face,  etc.,  fawn 
color  lightly  mixed  with  dusky ;  middle  of  back  decidedly  darker. 

Skull, — Practically  as  in  P,  Icuropns;  averaging  very  slightly 
larger. 

Measurements. — Average  of  10  adults  from  Montauk  Point,  New 
York:  Total  length,  173.4  (163-188);  tail  vertebra*,  77.5  (7;^-83)  ; 
hind  foot,  21.4  (21-22) ;  ratio  of  tail  vei-tebrae  to  total  length,  43.5;, 
ear  from  notch  (dry)  14.3  (13.<>-14.7).  Of  10  adults  from  Ossipee, 
N.  H.:  166.4  (159-182) ;  79  (75-88) ;  21  (20-22).  Of  10  adults  from 
Fort  Snelling,  Minn.:  181.7.(175-187) ;  77.5  (72-80) ;  21.4  (20.5-22). 

Type  specimen, — Not  known  to  be  extant. 

Eerruirks, — By  restricting  the  name  leucopus  to  the  Lower  Austral 
form,  the  subspecies  of  the  northern  and  eastern  United  States  which 
has  usually  been  known  as  leucopun,  will  be  called  novehoracensis.  It 
is  perhaps  the  best  known  of  the  white- footed  mice,  as  it  ranges  over 
the  most  thickly  populated  part  of  the  United  States.  Within  its 
range  at  least  two  other  species  are  found — P,  gracilis^  which  is 
longer  tailed  and  duller  colored,  and  P.  bairdi^  which  is  decidedly 
smaller  and  usually  more  dusky  in  color.  The  name  '  deer  mouse ' 
seems  to  have  been  given  it  because  of  its  supposed  seasonal  change  of 
color,  corresponding  to  that  of  the  Virginia  deer.  Adult  mice,  ho\^- 
ever,  do  not  show  such  marked  seasonal  difference  in  color  as  the 
deer.  The  gray  and  the  '  red '  coats  of  the  deer  are  those  of  winter 
and  summer,  but  those  of  the  mice  are  of  the  adolescent  and  the  fully 
mature,  regardless  of  season.  The  pelage  of  the  adult  is  almost  c<hi- 
tinually  changing,  although  it  appears  to  be  entirely  renewed  only 
once  a  year.  The  entire  new  pelage  is  acquired  in  late  summer  or 
fall,  varying  from  June  to  November,  usually  but  not  always  earlier 
in  southern  latitudes  and  later  in  northern.  At  first  the  new  coat 
is  rather  short,  particularly  if  the  change  has  occurred  in  midsummer, 
and  the  color  very  uniform,  w4th  little  or  no  contrast  between  sides 
and  back.  This  coat  gradually  fills  out  and  black  or  dusky  hairs 
become  more  numerous  in  the  mid-dorsal  region,  until  it  is  somewhat 
darker  than  the  sides.  The  dusky,  however,  is  still  somewhat  mixed 
with  tawny;  and  the  amount  of  dusky  varies  in  different  individuals. 
This  condition  remains  practically  unchanged  for  the  greater  part 
of  the  winter.     In  spring   (March  to  May)    the  pelage  beccxnes 


Digitized  by  VjOOQIC 


1909.1  LEUCOPUS  GROUP NOVEBORACENSIS.  119 

roughened  by  abrasion  and  the  contrast  between  back  and  sides  is 
heightened.  The  sides  become  brighter,  more  tawny,  and  the  tips  of 
the  hairs  in  the  middle  of  the  back  wear  off,  exposing  more  or  less 
of  the  basal  color,  which  is  deep  blackish  slate.  As  abrasion  con- 
tinues the  tawny  hairs  become  deeper  coh)red,  and  the  dusky  fades 
to  cinnamon  or  tawny,  and  when  the  pelage  is  quite  short  new  hairs 
b^n  to  come  in  on  the  anterior  parts.  The  pelage  of  the  middle  of 
the  nunp  is  the  last  to  be  renewed,  and  specimens  may  ofteiV  be  found 
in  which  the  pelage  is  entirely  new  except  a  small  patch  of  tawny 
or  cinnamon  rufous  on  the  rump.  In  a  general  way  it  may  be  said 
that  the  new  fall  and  winter  conditions* of  pelage  are  paler  and  more 
yellowish,  while  the  partially  abraded  conditions  of  spring  and 
summer  are  brighter  and  more  reddish. 

The  name  americanKH  is  the  earliest  one  for  this  species,  but  being 
preoccupied  can  not  be  used.  Cricetus  myoides  also  imdoubtedly 
refers  to  this  mouse.  Arricola  emmouHi  and  Uefiperoniys  campes- 
tris  «  are  from  localities  inhabited  only  by  this  species,  so  there  is  no 
question  of  the  propriety  of  placing  them  in  the  list  of  synonyms. 
The  reference  of  Muh  inichiganensiH  to  this  form  has  been  discussed 
under  P.  m.  hairdi  (see  p.  tSl).  P,  h  iniuneHotn^  does  not  seem  to  l)e 
sufficiently  characterized  to  be  recognized.  It  shows  some  slight 
average  tendency  toward  P.  L  aruhtbis^  but  is  much  nearer  to  typical 
n'orehoraceji^iH.  A  very  large  series  from  the  type  region  of  minne- 
sotiv  contains  a  few  specimens  that  are  rather  larger  than  the  average 
norehoracenshi  and  slightly  paler;  the  rest  are  indistinguishable  from 
typical  norehoraeensh.  This  seems  to  indicate  a  slight  tendency 
toward  P,  h  aridnlnn^  but  since  mhmesotfp  is  so  much  nearer  nove- 
horacenmH^  and  since  there  is  not  room  for  three  forms,  it  seems  l)est 
(o  treat  minneHotw  as  a  synonym  of  norehoraceriHu,  Specimens  from 
Kansas,  Nebraska,  Iowa,  etc.,  are  not  typical,  tending  toward  either 
leitcopus  or  aridnluH  or  both.  A  few  specimens  from  Nova  Scotia 
have  rather  long  tails,  but  the  material  is  too  scanty  to  warrant  their 
separation. 

SpeHm^iif*  ejrarnini'd. — Total  number  2,084,  from  localities  as  fol- 
lows : 

Arkansas:  FnyettevlUe,  1;  Hardy,  4  (aberrant). 
Connecticut:  f>ist  Hartford,  24;  Liberty  HiU,  12. 
District  of  Columbia:  Vicinity  of  Washington,  155.^ 

Illinois:    Fox  Ijike,  1;  Henderson  Connty,  .'^0;  Pnrkersbnr)?,  M;  Warsaw, 
.S;  West  Nortbfleld,  .3. 


<»The  type  of  H.  campestrift  is  preserved  In  the  V,  S.  National  Mnsenni  (No. 
4726),  but  is  in  such  poor  condition  as  to  be  little  more  than  Kcnerically  deter- 
minable. It  has  no  skull,  and  the  distorte^l  skin  apr>ears  to  have  been  pre- 
served oriKinally  In  alcohol. 

*  Including  some  localities  in  Virginia  and  Maryland. 
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Indiana:  Bascom,  4;  Du  Bois  CJounty,  1;  D«iver,  6;  Hebron,  4;  La- 
porte,  5;  Mitchell,  1;  Mount  Ayr,  2;  New  Harmony,  2  (position 
doubtful). 

Iowa:  Burlington,  57;  Council  Bluffs,  5;  Knoxville,  10;  Redfleld,  1. 

Kansas:  Fort  Leavenworth,  6;  Fort  Riley,  2;  Lawrence,  24;  Manhattan, 
5;  Neosho  Falls,  2;  Onaga,  7. 

Kentucky:  Eubauls,  19;  Lexington,  13  (aberrant). 

Haine:  Eliot,  3;  Oakland,  1;  Small  Point,  2. 

Maryland:  Grantsvllle,  3;  HyattsvIUe,  2;  Laurel,  9;  Plummer  Island,  2; 
Rawlings,  2;  Rockvllle,  1;  Swanton,  3. 

Massachusetts:  Barnstable  Neck,  17 ;«  Bedford,  11;  Belmont,  2;  Con- 
cord, 1;  Lexington,  6;  Maiden,  2;  Middlel>oro,  14;  Monomoy  Island, 
81;  Muskeget  Island,  17;  Nantucket  Island,  13;  Seehonk,  4;  Shef- 
field, 4;  South  Hanson,  4;  Wareham,  64;  West  Dedham,  5;  Wil- 
mington, 27. 

Michigan:  Ann  Arbor,  10;  Au  Sable  River,  Oscoda  County,  2;*  Gray- 
ling, 1  ;*  Manchester,  2;  Spring  Lake,  1.^ 

Minnesota:  Elk  River,  21 ;  Farmington,  1 ;  Fort  Snelling,  88 ;  Hinckley,  1; 
Minneapolis,  9. 

Missouri:  Bismarck,  3;  Hunter,  10;  Kimswick,  1;  Marble  CJave,  2;  Pied- 
mont, 1;  Stotesbury,  16;  Williamsville,  2. 

Nebraska:  Havelock,  1;^  London,  1;  Neligh,  1;  South  Auburn,  4;  Verdi- 
gris, 2. 

New  Hampshire:  Antrim,  5;  Ossipee,  31;  Summit,  Mount  Washington, 
2  (introduced?) ;  Webster,  11. 

New  Jersey:  Alpine,  Bergen  County,  11;  Bridgeton,  22;  C&pe  May,  1; 
Chairville  Bog,  Burlington  County,  1;  Collingwood,  Camden  County, 
12;  Culver  Lake,  Sussex  County,  24;  Delaware  Gap,  6;  Fairview,  8; 
Fort  I..ee,  1;  Granton,  10;  Greenwood  Lake,  28;  Hackensack  Marsh, 
1;  Haddonfleld,  48;  Lake  Hopatcong,  3;  Long  Lake,  Sussex  County, 
11 ;  Mauricetown,  1 ;  Mays  Landing,  20 ;  Nordhoff,  10 ;  Pleasant  Val- 
ley, 7;  Port  Norris,  3;  Sandy  Hook,  5;  Sea  Girt,  3;  Tuckahoe,  23; 
Tuckerton,  42;  Walkill  Bottoms,  Sussex  County,  9. 

New  York:  Catskill  Mountains,  21;  Cornwall,  2;  Croton  Falls,  1;  Eliza- 
bethtown,  7;  Garrison,  1 ;  Hastings.  40;  Highland,  2;  Highland  Falls, 
23;  Jamaica,  Long  Island,  8;  Kiskatoni,  6;  I^ke  George,  38;  I^ke 
Grove,  Ix)ng  Island,  3;  I>awyersville,  8;  Locust  Grove,  5;  Miller 
Place,  Long  Island,  8;  Montauk  Point,  27;  Newburgh,  2;  New 
Roohelle,  1 ;  Nyack,  40 ;  Ossining,  2 ;  Owego,  5 ;  Peterboro,  8 ;  Plum 
Island,  1 ;  Schernerus,  1 ;  Shelter  Island,  2 ;  Stamford,  8 ;  Syracuse,  3. 

North  Carolina:  Magnetic  City,  1;  Weaverville,  42. 

Nova  Scotia:  Digby,  3;  Newi)ort,  3. 

Ohio:  Garrettsville,  5;  Hicksville,  9;  Madisonville,  1;  Ravenna,  6;  S^- 
dusky,  2. 

Ontario:  Credit,  8;  Lome  Park,  20;  Toronto,  2;  Woodham,  1. 

Pennsylvania:  Aldan,  Delaware  C!ounty,  1;  Barren  Ridge,  2;  Bushkill 
Creek,  Monroe  County,  9;  Clifton,  Delaware  County,  1;  CJooks 
Mills,  32;  Drury  Run,  6;  Erie,  2;  (iermantown,  7;  Hopewell,  Bed- 
ford CJounty,  8;  Jenkintown,  1;  Keating,  Clinton  County,  4;  Kings, 
Cambria  County,  13;  Lehigh  Gap,  4;  Manoa,  7;  Marple,  4;  Markle- 
ton,  1;  Mount  Union,  18;  North  Mountain,  1;  Philadelphia  (Pamy- 

^  Including  some  specimens  approaching  ammodytes, 
^  (>)1  lection  of  University  of  Michigan. 
<>  Carnegie  Museum. 
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pack  Creek),  1;  Porter  Lake,  Pike  County,  6;  Renovo,  3;  Round 
Island,  10;  Thomdale,  5;  Tlnicum,  Delaware  County,  16;  Tuscarora, 
Juniata  County,  2;  Tyrone,  14;  Valley  Forge,  2;  Waynesburg,  3; 
WcBttown,  1 ;  Wynnewood,  1. 

Shode  Island:  Block  Island,  12;  Chepachet,  10;  Conanicut  Island,  5; 
Fort  Adams,  17;  Lake  Worden,  101;  Mlddletown,  1;  Newport,  6. 

Vermont:  Burlington,  2;  Hartland,  12;  Rutland,  4. 

Virgrinla:  Peaks  of  Otter,  1.  ' 

West  Virginia:  Franklin,  4;  White  Sulphur  Springs,  67. 

Wisconsin:  Camp  Douglas,  16;  Delavan,  7;  Milton,  2. 

PEROMYSCUS  LEUCOPTTS  AMMODYTES  Banos. 

Perotnyscus  leucopua  ammodytes  Bangs,  Proc.  New  Eing.  Zool.  Club,  IV,  pp. 
14-15,  Feb.  28,  1905. 

Type  locality, — ^Monomoy  Island,  off  coast  of  Massachusetts. 

Characters. — Upperparts  decidedly  paler  than  in  P.  L  novehoracen- 
sis;  underparts  pure  white  to  roots  of  hairs;  otherwise  similar  to 
novehoracensis. 

Color. — December  specimens:  General  color  of  sides  pale  fawn; 
middle  of  back  darker,  but  somewhat  mixed  with  fawn;  median 
underparts  pure  creamy  white  to  roots  of  hairs,  this  sometimes  ex- 
tending laterally  almost  to  lower  sides;  hands  and  feet  white;  tail 
pale  brownish  fawn  above,  white  below;  ears  pale  brownish  dusky 
thinly  clothed  with  whitish  hairs  on  the  inside  and  on  the  marginal 
part  of  the  outside. 

Skull, — Practically  as  in  P,  I,  noveboraeensis. 

Measurements. — Average  of  10  adult  topotypes:  Total  length  173 
(161-190);  tail  vertebrae  79  (71-88);  hind  foot  20  (19.5-21);  ratio 
of  tail  vertebrae  to  total  length  45.6. 

Type  specimen. — In  the  Museum  of  Comparative  Zoology,  Cam- 
bridge, Mass.  Formerly  No.  828  Collection  of  E.  A.  and  O.  Bangs. 
^  adult.  Dec.  28,  1893.  O.  Bangs  and  G.  S.  Miller,  jr.  Specimen 
nearly  perfect. 

Remarks. — Monomoy.  Island  is  a  low,  sandy  island  off  the  south- 
east coast  of  the  Cape  Cod  Peninsula.  It  is  periodically  connected 
with  the  mainland  by  a  long,  narrow  stretch  of  sand.  Notwithstand- 
ing this,  however,  the  island  mice  differ  more  markedly  from  those 
of  the  mainland  than  do  those  of  any  of  the  other  islands  in  the 
vicinity,  which  are  permanently  cut  off  from  the  mainland.  Typ- 
ical noveboraeensis  also  occurs  on  the  island,  and  various  intermediate 
stages  between  it  and  ammodytes  are  found.  A  slight  tendency  to 
albinism  is  noticeable  in  several  specimens.  Specimens  with  nearly 
white  underparts  are  also  found  on  the  mainland  at  Barnstable  Neck. 
Bangs  (supra  cit),  in  writing  of  this  v^ry  interesting  mouse,  says: 

WhUe  pale  grayish  specimens,  with  pure  white  bellies,  greatly  predominate 
cm  Monomoy  Island,  there  Is  still  a  wide  range  of  variation  in  color,  and  a  few 
individuals  caught  with  the  others  are  not  distinguishable  in  any  way  from 
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mainland  si^ecimens,  and  between  these  and  the  palest  examples  every  degrcH* 
of  intermediate  occurs.  The  reason  for  this,  I  thinlc,  is  very  simple.  Monomoy, 
though  often  in  the  course  of  its  history  an  island,  has  been  at  other  times 
joined  to  the  mainland  by  a  long  Ijeach.  At  such  times  skunks,  cottontail 
rabbits,  and  foxes  have  worked  their  way  to  the  island,  and  have  establislied 
themselves  there  for  at  least  a  time.  The  deer  mouse  from  the  mainland 
probably  has  come  in  the  same  way,  and  from  time  to  time  has  infused  into 
the  island  form  the  very  characters  it  was  struggling  to  eliminate. 

Specimens  examined, — Total  number  25*»,  all  from  the  type  locality. 

PEROMYSCUS  LEUCOPUS  ^USUS  Bangs* 

Peromyscus  Icucopus  fuaus  Bangs,  Proc.  New  Eng.  Zool.  Club,  IV,  p.  13,  F'eb. 
28,  1905. 

Type  locality, — West  Tisbiiry,  island  of  Marthas  Vineyard,  off 
south  coast  of  Massaclmsetts. 

Geographic  diMrihvtion, — Island  of  Marthas  Vineyard,  Massa- 
chusetts. 

Characters, — Similar  in  general  to  P,  I,  fioveboracensis^  but  some- 
what larger;  skull  with  slightly  elongated  rostrum. 

Color. — As  in  P,  I,  ngrehora/ensis. 

Skull, — Larger  and  heavier  than  in  noveboracensis;  nasal  and 
rostral  region  somewhat  more  elongated;  audital  bullae  relatively 
rather  small. 

Measurements, — Average  of  (»  adult  topotypes :  Total  length,  194.4 
(190-203) ;  tail  vertebroe,  90.7  (85-96) ;  hind  foot,  22.4  (21.5-23.5)  ; 
ratio  of  tail  vertebra?  to  total  length,  4G.6. 

Type  spectjncn. — Xo.  9737  Museum  of  Comparative  Zoology, 
Cambridge,  Mass.;  formerly  same  number,  collection  of  E.  A.  and 
O.  Bangs.  S  adult.  June  17,  1899.  O.  Bangs.  Specimen  prac- 
tically perfect. 

Remarks, — The  mice  from  Muskeget,  Nantucket,  Block  Island, 
and  other  small  islands  off  the  southern  coast  of  New  England  are 
somewhat  more  robust  than  typical  norehora/'cnsis^  but  none  of  them 
seem  sufficiently  characterized  for  recognition  except  those  from 
Marthas  Vineyard.  These,  however,  are  so  decidedly  larger  than 
novehoraccuHVi  and  their  skulls  so  easily  distinguishable  by  size  and 
other  slight  peculiarities  that  they  are  well  deserving  of  separation. 

Specimens  examined, — ^Total  number  13,  all  from  the  type  locality. 

PEROMYSCUS    I.ET^COPUS    ARIDl^LUS    aubsp.    nov. 

Type  from  Fort  Custer,  Mont.     Xo.  75704  V.  S.  National  Museum.  Biological 
Survey  CoHection.     Adult    $  .     Nov.  12,  189.5.     J.  A.  Ix)rinR. 

Geographic  dlstrihution, — Upper  Sonoran  zone  of  eastern  Montana 
and  Wyoming  and  the  adjoining  western  parts  of  South  Dakota  and 
Nebraska ;  probably  south  to  Oklahoma  and  west  to  eastern  Colorado. 

«Of  these,  13  are  quite  typical  and  12  are  evidently  intennediate. 
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ChoTdcters. — Similar  to  P,  I,  noi^ehoracenms^  but  larger  and  paler; 
somewhat  similar  to  P,  m.  nehrascensis^  but  larger,  with  a  longer  tail ; 
skull  with  wider  braincase,  larger  audital  bullae,  and  larger  molar 
teeth. 

Color. — Similar  to  that  of  P.  I.  novehoracemis^  but  decidedly  paler; 
dark  dorsal  area  much  reduced ;  ears  pale.  Type :  Upperparts  ochra- 
ceous  buff  very  lightly  mixed  with  dusky;  middle  of  back  somewhat 
darker  than  sides,  but  not  sharply  contrasted;  head  and  faqe  nearly 
like  sides;  underparts  creamy  white. 

Skull, — Similar  to  that  of  P,  I,  novehorarensiH^  but  larger  and 
heavier;  braincase  usually  wider;  somewhat  similar  to  that  of  P.  m. 
nehrascerms^  but  braincase  larger  and  wider ;  nasals  broader ;  rostrum 
more  depressed;  premaxillre  less  swollen  laterally;  outer  edges  of 
palatine  slits  less  nearly  parallel;  molar  teeth  larger;  audital  bullae 
larger. 

Meamtrements. — Type:  Total  length,  177;  tail  vertebra?,  73;  hind 
foot,  22;  ear  from  notch  (dry),  14.5.  Average  of  4  topotypes:  169 
(160^177);  69  (63-73);  22  (21-23);  14.1  (13.6-15.5).  Average  of 
5  adults  from  Valentine,  Nebr.:  184  (170-196);  86  (75-90);  22.2 
(21-23).    Adult  female  from  Buffalo  Gap,  S.  Dak.:  205;  93;  22. 

Remarks. — The  range  of  this  form  is  probably  more  extensive  than 
is  indicated  by  the  specimens  now  at  hand.  It  is  probable  that  it  ex- 
tends down  through  western  Kansas  and  meets  that  of  P,  I.  texanus. 
Although  its  range  is  in  the  arid  subdivision  of  the  Upper  Austral 
zone,  it  appears  that  it  lives  chiefly  in  the  relatively  humid  parts  of 
this  region,  that  is,  along  the  watercourses  and  in  the  slightly  wooded 
places.  The  more  open  and  relatively  more  arid  parts  of  the  region 
are  inhabited  by  P.  m,  nehrmcerisis^  which  is  often  very  nearly  the 
same  color  as  P.  I,  ar^ulvs.  P,  m.  nehrascensis  is  specifically  dis- 
tinct, however,  and  may  be  distinguished  from  aridvlus  not  only  by  a 
combination  of  cranial  characters,  but  also  by  its  smaller  size  and 
shorter  tail,  and  by  the  presence,  in  most  cases,  of  definite  white  spots 
in  front  of  the  ears. 

Specimens  from  eastern  Nebraska  and  Kansas  are  apparently  inter- 
mediate between  novehoracensis  and  aridulns^  having  the  darker  color 
of  novehoracensis  and  the  larger  size  of  aridulus. 

The  reference  of  specimens  from  Oklahoma  to  this  form  is  rather 
unsatisfactory.  There  seems  to  be  no  other  disposition  of  them,  how- 
ever, so  far  as  can  be  judged  by  present  material.  The  localities  from 
which  these  specimens  came  are  chiefly  near  the  boundary  between 
the  humid  and  arid  regions,  and  they  are  also  near  the  line  between 
the  Upper  and  Lower  Sonoran  zones.  If  we  suppose  that  leuropus, 
texanus^  etc.,  have  continuous  distribution  with  gradual  intergrada- 
tion  (and  no  doubt  this  is  the  case),  we  should  expect  to  find  speci- 
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mens  in  central  Oklahoma  intermediate  in  character  between  aridtdtis 
and  texanus  on  the  one  hand  and  between  leucopus  and  texanus  on  the 
other.  Actual  specimens  meet  all  the  requirements  of  the  hypothetical 
case,  not  being  exactly  like  any  of  the  three  species  mentioned  when 
compared  with  specimens  from  the  respective  type  localities.  They 
are  more  ochraceous  than  texanusj  paler  than  leucopus^  and  slightly 
darker  and  more  vinaceous  than  aridulus^  and  still  not  the  same  as 
noveboracenms,  although  some  are  quite  similar  to  intermediates  be- 
tween aridulus  and  novehoracensis  from  eastern  Kansas  and  Nebraska. 
If  not  referred  to  aridulus^  they  should  be  placed  with  texanus. 

Specimens  examined, — Total  number  148,  from  localities  as  fel- 
lows: 

Hinnesota:  Browns  VaUey,  2  (approaching  novehomcensia) . 

Montana:  Crow  Agency,  2;  Custer  Station,  2;  Fort  Custer,  11;  Little 
Bighorn  River,  1. 

Nebraska:  Cody  (10  miles  south),  4;  Valentine,  9;  head  of  Warbonnet 
Creelt,  l.o 

South  Dakota:  Buffalo  Gap,  1;  Custer,  1;  Spring  Creek,  9;  Squaw 
Creek,  6. 

Oklahoma:  Alva,  11;  Apache,  1;  Chattanooga,  3;  Kiowa  Agency  (11 
-miles  southeast  of  Fort  Cobb),  1 ;  I^wton,  1 ;  17  miles  southeast  of 
Fort  Cobb,  1;  Noble,  21;  White  Horse  Spring,  16;  Wichita  Moun- 
tains (chiefly  in  vicinity  of  Mount  Scott),  44. 

PEROMYSCUS  LEUCOPUS  OCHRACEUS  subsp.  nov. 

Type  from  Winslow,  Ariz.    No.  53301  U.  S.  National  Museum,  Biological  Sur- 
vey Collection.      $    adult.    Apr.  30,  1893.     C.  P.  Streator. 

Characters, — Similar  to  P,  Z.  tomillo  and  P,  I.  arizonce^  but  color 
ochraceous  buff  instead  of  fawn ;  no  obvious  dorsal  stripe. 

Color, — Ground  color  of  upperparts  bright  ochraceous  buff  with- 
out suggestion  of  fawn ;  entire  upperparts  lightly  lined  with  dusky, 
slightly  more  thickly  on  middle  of  back  than  on  sides,  but  not  form- 
ing a  definite  dorsal  stripe;  ears  edged  with  creamy  white;  no  white 
spots  at  base  of  ears ;  underparts  white  tinged  with  ochraceous  buff ; 
tail  dusky  brownish  above,  buffy  white  below ;  feet  and  hands  buffy 
white;  wrists  marked  with  ochraceous  buff. 

Skull, — Practically  as  in  P.  I,  tomillo;  infraorbital  part  of  zygoma 
very  heavy. 

Measurements, — Type  and  one  topotype:  Total  length,  180,  173; 
tail  vertebrae,  82,  82;  hind  foot,  22.5,  22.5. 

Remarks, — ^This  form  is  most  closely  similar  in  color  to  P.  I.  aridu- 
lics^  differing  in  being  slightly  more  ochraceous  and  in  almost  totally 
lacking  any  dark  dorsal  stripe.  Its  color  is  very  much  the  same  as 
that  of  highly  colored  examples  of  P.  m,  nebrascensis^  from  which  it 
is  distinguished  by  the  numerous  external  and  cranial  characters  of 


«  Carnegie  Museum. 
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the  leueopua  group.    Its  real  relationship  is  probably  with  tomUlo 
and  arizonce  rather  than  aridulus.     Specimens  from  Fort  Verde, 
Ariz.,  are  variable,  some  closely  resembling  arizonce  and  others  being 
deep  ochraceous,  somewhat  darker  than  the  type  of  ochraceits. 
Specimens  examined. — ^Total  number  9,  from  localities  as  follows: 

Arisona:  Baker  Butte,  MogoUon  Mountains,  1;  Fort  Verde,  6;  Wins- 
low,  2. 

PEROMYSCUS   LEUCOPUS   TORNILLO    (Meabns). 
(PI.  Ill,  fig.  1.) 

Peromyacus  tomUlo  Mearns,  Proc.  U.  S.  Nat.  Mus.  XVIII,  pp.  445-446,  Mar.  25, 

1896. 
Peromyscua  texanus  flaccidus  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  XIX, 

pp.  609-600,  Nov.  14,  1903 — Rio  Sestln,  Durango,  Mexico. 

Type  locality. — Rio  Grande,  6  miles  above  El  Paso,  Tex. 

Geographic  distribution. — Upper  Sonoran  zone  and  part  of  the 
L#ower  Sonoran  of  western  Texas  and  eastern  New  Mexico ;  north  to 
southeastern  Colorado  and  south  to  northern  Durango;  northeast 
to  western  Oklahoma. 

Characters. — Size,  proportions,  and  cranial  characters  about  as 
in  P.  I.  aridulus;  color  very  much  paler,  more  fawn ;  back  only  slightly 
or  not  at  all  darker  than  sides ;  no  white  at  base  of  ear.  Similar  to 
P.  L  arizonce  but  averaging  paler.  Similar  to  P.  I.  texanus  but  aver- 
aging larger  and  slightly  paler;  skull  larger  and  more  angular; 
molar  teeth  heavier. 

Color.— '^o.  58379,  ?  adult,  February  3,  El  Paso,  Tex.,  in  full 
winter  pelage:  Ground  color  of  upperparts  fawn  color  uniformly 
mixed  with  fine  dusky  lines;  head  and  face  about  like  back  and 
sides;  no  white  spot  at  base  of  ear;  underparts  pure  creamy  white; 
hands,  feet,  and  arms  white;  '  ankles '  white,  except  a  faint  brownish 
spot  on  outer  side;  ears  dusky,  rather  broadly  edged  with  whitish; 
tail  indistinctly  bicolor,  pale  brownish  above,  white  below.  Worn 
pelage:  Brighter  and  more  rufescent  than  winter  pelage;  general 
color  ranging  from  pale  fawn  to  vinaceous  ci"hnamon. 

Skull. — Practically  the  same  as  that  of  P.  I.  aridulus;  averaging 
larger  and  more  angular  than  in  P.  leucopus  or  P.  I.  texanus;  molar 
teeth  broader  and  heavier  than  in  texanus.  Compared  with  that  of 
P.  m.  hlandus  the  skull  of  totmillo  is  larger;  braincase  relatively 
wider  and  lower;  nasals  narrower,  more  convex,  and  more  com- 
pressed posteriorly;  premaxillae  more  swollen  laterally;  palatine 
slits  relatively  shorter  and  with  more  lateral  convexity;  mandibles 
relatively  shorter  and  thicker;  lateral  protuberance  at  base  of  lower 
incisor  more  prominent;  angle  below  mandibular  condyle  shallower 
and  more  obtuse. 
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Measureinenta. — Average  of  10  adults  from  the  vicinity  of  El  Paso, 
Tex.:  Total  length,  182  (171-202) ;  tail  vertebrse,  82.6  (75-97) ;  hind 
foot,  22.5  (21-24) ;  ratio  of  length  of  tail  vertebrae  to  total  length, 
45.4;  ear  from  notch  (dry),  14.5  (13.9-15.3). 

Type  specimen, — No.  iJJif  U.  S.  National  Museum.  Adult  i . 
Feb.  18,  1893.  E.  A.  Mearns  and  F.  X.  Holzner.  Specimen  in  good 
condition. 

Remarks, — This  subspecies  occupies  a  considerable  range  in  west- 
ern Texas,  northeastern  Mexico,  and  nearly  all  of  New  Mexico, 
maintaining  its  characters  with  great  constancy  throughout.  It  inter- 
grades  on  the  west  with  P,  I,  arizonce  and  on  the  southeast  with  P,  I 
texanus.  Its  relationship  to  leucopus  is  shown  by  specimens  from 
central  Oklahoma,  which  are  evidently  intermediate  in  color,  and 
which  have  been  referred  tentatively  to  ariduliis.  Specimens  from 
the  "Panhandle"  of  Texas  and  from  northeastern  New  Mexico 
(Clayton),  while  distinctly  referable  to  tomUlo^  may  be  considered 
slightly  intermediate  between  tomillo  and  aridulus;  two  immature 
examples  from  Canyon  City,  Colo.,  also  approach  aridulus. 

The  only  synonym  is  P.  flaccidus  from  northwestern  Durango  de- 
scribed by  Allen  who  did  not  consider  its  relationship  to  torniUo^ 
but  compared  it  only  with  ainzonce^  mentioning  the  characters  which 
distinguish  tomillo  and  arizonce. 

SpeetTnens  examined. — ^Total  number  219,  from  localities  as  fol- 
lows: 

Chihuahua:  Casas  Grandes,  7;  Chihuahua,  13;  near  Fort  Bliss,  Tex.,  1; 
Juarez,  15. 

Colorado:  Canyon  City,  2;  Gaunie  Ranch,  Baca  County,  1;*  Lamar,  1;" 
Monon,  1." 

Durango:  Uancho  Santnario,  4;  Rio  Sestln,  29;  Rio  del  Bocas,  3;  Ro- 
sa rio,  4 ;  San  Gabriel,  4. 

New  Mexico:  Cabra  Spring.  1;  Chamberino,  1;  Claphani,  7;  Clayton,  5 
Corona,  1 ;   Eddy,  1 ;    Fort  Sumner,  1 ;   Jarilla,  1 ;   Laguna,  1 ;  La 
Mesii,   8;    Manzano   Mountains,   4;    Mesa   Jumanes,   2;    Mesilla,  3 
Organ  Mountains.  6;  Rio  Puerco,  7;  near  Roswell,  1;  San  Andres 
Mountains,  3;  Sandia  Mountains,  5;  Santa  Fe,  1;  Santa  Rosa,  1 
Tularosa,  10.    • 

Texas:  Altuda,  2;   Canadian,  3;  near  EI   Paso,  22;   Fort  Hancock,  1 
Franklin  Mountains,  7;  Lipscomb,  11;  Miami,  3;  Mobeetie,  2;  Pai- 
sano,  1  ;  Sierra  Blanca,  10. 

United  States  and  Mexican  Boundary:  100  m.  west  of  El  Paso,  2, 

PEROMYSCUS   LEUCOPUS  ARIZONAE    (Allen). 

Hitomys  arnvncanus  arizono'  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  VI,  p.  321, 

November  7,  1894. 
FeromynvuH  iewanun  arizonae  Miller  and  Rehn,  Proc.  Boston  Soc.  Nat.  Hist,, 

XXX,  p.  84,  December,  1001. 

Tj/pc  locality, — Fairbaiik,  Cochise  County,  Ariz. 


«  Collection  of  E.  R.  Warren. 
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Geog^'aphic  distribution. — Southeastern  Arizona  and  adjacent 
parts  of  Mexico  and  New  Mexico. 

Characters. — Similar  to  P,  I.  tomillo^  but  averaging  slightly  darker. 

Color. — As  in  texanus^  but  usually  slightly  darker  and  with  a 
greater  amount  of  dusky  admixture. 

Skull. — Practically  as  in  P.  I.  tomillo. 

Measurements. — Average  of  5  adults  from  Santa  Cruz,  Sonora, 
Mexico:  Total  length,  186  (178-193) ;  tail  vertebra,  82.6  (78-85) ; 
hind  foot,  22.6  (22-24).  Two  adults  from  San  Pedro  River,  Arizona : 
^202 ;  94 ;  28.5—189 ;  87 ;  22.3. 

Type  specimen. — No.  |4if  American  Museum  of  Natural  History. 
Adolescent  $ .  March  13,  1894.  W.  W.  Price  and  B.  C.  Condit. 
Specimen  in  good  condition. 

Remarlcs. — Many  specimens  of  anzanw  and  tomillo  are  absolutely 
indistinguishable.  Large  series,  however,  appear  somewhat  different 
when  viewed  as  a  whole.  Some  specimens  of  arizonw  are  darker  than 
any  of  tomillo^  and  conversely  some  tomillo  are  paler  than  any 
arizomv.  Darker  color,  then,  may  fairly  be  'called  an  '  average  char- 
acter' of  arizonae.  It  may  be  distinguished  from  sonoriensis^  with 
which  it  is  often  found,  by  its  larger  size,  longer  and  less  distinctly 
bicolor  tail,  by  the  absence  of  prominent  white  spots  in  front  of  the 
ears  and  by  the  same  cranial  characters  which  distinguish  tomillo 
fn>ni  hlandus. 

SpeciTnens  examined. — Total  numl>er  103,  from  localities  as  fol- 
lows : 

Arizona:  Calabasjis,  1  ;  Falrbaiik,  31 ;  Fort  Ix)well,  1  ;  San  Pedro  River 
at  Mexican  boundary,  9 ;  Tucson,  6 ;  Turljey  Tanlv»,  1. 

New  Mexico:  Deminjj:,  4:  Gila,  0;  (ilenwood,  1;  Kedrocli,  1. 

Sonora:  San  Hemardlno  Kanch,  4;  Santa  Cruz,  20;  Santa  Crms  River,  8; 
Tubac,  3;  Mission  of  Tuniacacori,  ,near  Tubac,  1.         . 

PBROMYSCnS  LEt'(H)lMS  TKXANt'S  (Woodhoisk). 
(PI.  111.  11k.  12.) 

ffesperomys  texana  Woodhouse,  I'rcM*.  Acad.  Nat.  Scl.  Phila.,  VI    (1852-3),  p. 

242,  1853. 
VespcrimuH  InearnsH  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  Ill,  pp.  3(K)-:i<)2, 

June,  181)1. — Brownsville,  Tex. 
f'cromyscus  canus  Meams,  Proc.  V.  S.  Nat.  Mus..  XVIII,  i).  445,  March  25,  lvSJM>. 

Fort  Clark.  Tex. 
Pcromyscus  texanus  Meams,  Bull.  IT.  S.  Nat.  Mus.  No.  50,  pp.  404-400,  1907. 

Type  locality. — Originally  stated  (probably  erroneously)  as  the 
"  Rio  Grande,  near  YA  Paso,"  Texas.  Assumed  to  be  the  vicinity  of 
Mason,  Mason  County,  Tex.  (See  Keniarks  p.  129). 

Geographic  distribution. — Southern  Texas  and  eastern  Mexico, 
chiefly  in  the  Staters  of  Tamaulipas  and  Xuevo  IxHm;  extending  west 
to  the  vicinity  of  the  mouth  of  the  Pecos  Kiver,  north  to  about  lati- 
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tude  33°  north,  east  to  west  side  of  Galveston  Bay,  and  south  to 
State  of  San  Luis  Potosi.    Lower  Sonoran  zone. 

Characters. — Similar  to  P.  I,  tomillo^  but  slightly  smaller  and 
darker;  pelage  usually  shorter  and  more  subject  to  abrasion;  tail 
more  scantily  haired ;  skull  smaller ;  molar  teeth  smaller. 

Color,— i^o.  58580  from  Brownsville,  Tex.  $  adult.  Feb.  19. 
unworn  pelage :  Similar  in  general  to  P.  I.  tomillo^  but  ground  color 
slightly  deeper  darker  fawn,  and  mixture  of  dusky  more  copious; 
ears  darker;  tail  slightly  darker  above.  No.  30856^  August  31,  worn 
pelage:  Upperparts  pale  fawn  lightly  mixed  with  cinnamon  brown. 

Skull, — Similar  to  that  of  P.  I,  tomillo^  but  averaging  decidedly 
smaller ;  molar  teeth  particularly  small  and  narrow. 

Measurements, — Average  of  10  adults  from  Brownsville,  Tex.: 
Total  length,  180  (170-190);  tail  vertebrse,  84.8  (81-95);  hind  foot, 
20;  ear  from  notch  (dry),  14.8  (14.1-15.6).  Average  of  10  adults 
from  Fort  Clark,  Tex. :  Total  length,  178  (160-195) ;  tail  vertebrae,  77 
(68-91) ;  hind  foot,  21.5  (20.5-22.8). 

Type  specimen, — No  type  was  designated  by  the  original  describer, 
but  two  of  his  specimens,  supposed  to  have  been  the  basis  of  the  name, 
are  still  in  the  U.  S.  National  Museum,  No.  VuW?  ^  skin  in  alcohol, 
and  No.  ^jW/?  ^  d^y  skin.  The  first  of  these  was  examined  by 
Baird  and  enumerated  in  his  list  of  specimens  (Mamm.  N.  Am.,  p. 
464,  1857).  Later,  Coues  gives  Hesperomys  texana  in  synonymy 
under  /7.  leueopus  (Mon.  N.  Am.  Rodentia,  p.  51,  1877),  and  in 
parenthesis  after  the  reference  says:  "(El  Paso,  Tex.;  type.  No. 
2559,  Mus.  Smiths.)"  The  same  specimen  was  again  mentioned  by 
Mearns  (Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  446,  footnote.  Mar.,  1896), 
who  says:  "Two  of  Doctor  Woodhouse's  specimens  are  still  in  the 
U.  S.  National  Museum.  One  of  these,  the  type,  is  alcoholic,  and 
the  other  a  skin."  These  references  doubtless  account  for  the  fact 
that  No.  V/uV?  ^he  alcoholic,  now  bears  a  red  type  label,  while  the 
other  existing  specimen.  No.  VtA*?  ^^^s  not.  Besides  the  recent  red 
type  label,  this  specimen  bears  four  others — a  metal  tag  with  the 
number  2559;  a  paper  label,  possibly  the  original  collector's,  with 
only  the  faintest  indication  of  writing;  another  with  the  printed 
legend:  "Monograph  of  American  Muridae.  Dr.  Elliot  Coues, 
U.  S.  A.,"  and  under  it  "Type  of,"  followed  by  the  written  words 
''Hesp,  texanus  Woodh.  West.  Texas.  S.  W.  Woodhouse."  On  the 
back  of  this  label  we  find  '^=leucopu8.^^  Still  another  label,  com- 
paratively fresh  and  in  an  unknown  hand,  repeats  the  ordinary  data 
and  gives  a  new  name,  from  which  it  is  to  be  inferred  that  someone 
considered  naming  the  specimen  in  honor  of  Doctor  Woodhouse^ 
This  specimen  then  is  practically  the  type,  although  it  might  be 
argued  that  No.  VtV/  i^  ^  cotype  of  equal  importance.  Fortunately, 
the  two  specimens  appear  to  be  conspecific,  and  the  choice  between 
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them  is  of  no  importance.  The  skin  of  No.  VrW  is  evidently  so 
much  shrunken  that  none  of  its  dimensions  can  be  relied  upon.  Its 
original  color  also  has  been  altered  beyond  recognition.  At  present  it 
is  dark  cinnamon  above  and  dark  dirty  clay  color  below.  The  skull 
consists  of  seven  separate  fragments.  The  largest  of  these  contains 
the  nasals,  part  of  the  premaxillse,  and  both  upper  incisors.  Both 
mandibles  are  present,  and  only  slightly  broken,  all  the  teeth  being 
intact.  Three  small  bits  of  the  maxillaries  hold  five  of  the  upper 
molars.  The  braincase,  bullse,  palate,  etc.,  are  entirely  absent.  The 
skin  of  No.  ^VjV  has  been  taken  from  alcohol  and  remodeled  and 
dried.  In  color  it  is  slightly  lighter  below  and  more  reddish  brown 
above  than  the  other  specimen,  but  it  plainly  shows  the  effect  of  a 
long  immersion  in  alcohol.  Its  skull  is  slightly  more  complete, 
although  very  much  shattered.  The  mandibles  are  perfect,  and  both 
upper  and  lower  teeth  are  all  present.  It  comprises  19  distinct 
fragments. 

Remarks, — ^Waterhouse,  in  the  original  description  of  Hesperomya 
texana^  says,  "  Habitat. — Western  Texas,"  and  in  the  same  signature, 
under  "  Observations  " : 

I  procured  this  lUtle  animal  on  the  Rio  Grande  near  El  Paso,  while  attached 
to  the  party  under  the  command  of  Capt.  L.  Sltgreaves,  U.  S.  Topographical 
Bhigineers,  on  our  way  to  explore  the  Ziml  and  Colorado  rivers. 

In  the  introduction  to  his  complete  report,**  he  says : 

The  party  left  San  Antonio  on  the  7th  of  May  passing  over  the  road  laid 
out  under  the  direction  of  Bvt.  Lieut.  Col.  J.  E.  Johnston,  U.  S.  Topographical 
Engineers,  in  the  year  1849,  from  San  Antonio  to  El  Paso,  along  which  I  made 
collections  of  considerable  Interest  in  the  different  departments  of  natural 
history. 

The  route  laid  out  by  Lieutenant-Colonel  Johnston  we  find  was  as 
follows:* 

Yrom  San  Antonio  northwest  to  the  San  Saba  River,  via  Fredericksburg, 
then  westward  to  its  source,  from  which  he  passed  over  to  the  Pecos  at  Live 
Oak  Creek.  He  then  proceeded  to  the  Llmpia  River,  and  made  his  way  to  the 
Rio  Grande  by  the  road  which  strikes  it  about  latitude  30°  38',  thence  he 
traveled  to  El  Paso. 

This  exact  definition  of  the  route  is  of  considerable  importance  in 
determining  Woodhouse's  material. 

Among  several  forms  of  Peromyscus  found  in  western  Texas  are 
three  having  relatively  short  tails,  two  of  them  belonging  with  the 
leucopvs  series  and  the  third  an  eastern  relative  of  sonoriey^sis.  By 
the  original  description  alone  it  would  be  extremely  difficult  .to  deter- 
mine to  which  the  name  was  applied,  but  fortunately  the  existence  of 

«  Sitgreave's  Exped.  Zunl  and  Colo.  Rivers,  p.  33,  1853. 
^  Pac.  R.  R.  Reports,  XI,  p.  60,  1855. 
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specimens  supposed  to  be  cotypes  renders  possible  a  fairly  satisfac- 
tory conclusion.  Although  in  a  poor  state  of  preservation,  these 
specimens  are  identifiable  by  means  of  numerous  slight  but  convincijig 
cranial  characters  with  the  forms  (mearnsi  and  fornillo  of  authors) 
related  to  leucopus  rather  than  with  the  one  belonging  to  the 
manirulatua  group  {P.  m.  htandus).  The  most  important  of  these 
characters  are  found  in  the  rostrum  and  the  mandible.  In  No.  V/A* 
the  rostral  part  of  the  skull  is  fairly  well  preserved  and  extremely 
chai^acteristic,  having  the  narrow  nasals  and  laterally  swollen  pre- 
inaxilhe  never  found  in  P.  m,  blamhas^  but  usually  present  in  the  forms 
represented  by  the  names  7nea?vm  and  tornillo;  the  mandibles  are 
relatively  short  and  broad,  unlike  the  slender  ones  of  hlandus^  but  ex- 
actly matching  in  proportions  those  of  the  two  other  forms.  These 
characters  alone  are  amply  sufficient  to  eliminate  hlandus  from  the 
possibilities,  and  it  therefore  remains  to  decide  to  which  of  the  gther 
two  the  name  shall  l>e  applied.  The  color  and  measurements  of  the 
cotypes  are  of  almost  no  value  on  account  of  the  immaturity  of  the 
specimens  and  the  length  of  time  they  have  remained  in  alcohoL 
Also,  Woodhouse's  original  description  and  measurements  were  evi- 
dently taken  fi*om  the  alcoholics  and  not  from  the  fresh  specimens, 
so  these  offer  little  or  no  assistance,  at  least  none  in  determming 
between  two  forms  which  have  all  general  characters  in  common. 

One  of  the  two  forms  under  consideration  {tornillo)  occurs  on 
the  "Rio  Grande  near  El  Paso,*'  while  the  other  occurs  south  and 
east  of  the  Pecos  River.  The  chief  distinguishing  character  is  the 
size  of  the  molar  teeth,  which  are  larger  and  broader  in  tornillo.  The 
cotypes  have  small,  narrow  teeth,  exactly  like  those  of  the  southern 
form  and  decidedly  different  from  those  of  the  majority  of  speci- 
mens of  tornillo.  There  is  some  variation  in  the  size  of  the  teeth  in 
both  forms,  and  it  was  at  first  thought  that  the  cotypes  were  excep- 
tionally small  individuals  of  the  northern  form,  but  carefiU  search 
and  comparison  among  a  considerable  series  from  the  "Rio  Grande 
near  El  Paso"  fails  to  reveal  a  single  specimen  of  any  age  with  teeth 
so  small  and  narrow  as  those  of  the  cotypes,  while  thej-  may  be 
matched  with  ease  by  specimens  from  any  part  of  the  range  of  the 
southern  form.  Therefore,  there  seems  to  be  no  alternative  but  to 
apply  the  name  to  the  form  with  wliich  the  cotyi^es  agive  and  conse- 
quently to  assume  that  Woodhouse  was  mistaken  as  to  tlie  locality 
from  which  they  came.  Considering  the  known  laxity  in  such  mat- 
ters on  the  early  expeditions,  it  is  not  difficult  to  believe  that  a  sligrht 
error  in  labeling  was  made.  The  view  is  somewliat  strengthened  hy 
the  fact. that  only  a  few  days  before  he  readied  the  "Rio  Gi*ande 
near  El  Paso*'  Woodhouse  passed  through  country  (San  Antonio  to 
San  Saba  River)  in  which  we  now  find  specimens  matching  his  co- 
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types.  For  example,  specimens  from  Mason,  Tex.  (practically  Fort 
McKavett),  agree  with  them  and  the  locality  is  on  the  route,  so  if  a 
new  type  locality  is  necessary,  this  may  be  chosen. 

The  average  difference  between  P.  I,  texamis  and  P.  I.  tomillo  is 
fairly  marked,  but  certain  individuals  may  be  found  that  are  indis- 
tinguishable. As  a  rule,  however,  the  small  size  of  the  teeth  in  tex- 
anus  serves  to  distinguish  it.  Specimens  from  the  vicinity  of  the 
mouth  of  the  Pecos  River  are  intermediate  between  texnnus  and 
fomiUo^  but  the  majority  are  nearer  texamis^  having  small  teeth  and 
averaging  darker  than  tomillo.  Among  specimens  of  this  class  are 
those  from  Fort  Clark  which  have  been  called  '  canus.^  On  the  south 
intergradation  with  P.  I.  mesomelas  is  indicated  by  specimens  from 
Rio  Verde  and  Valles,  San  Luis  Potosi,  Mexico.  These  also,  however, 
are  nearer  texamis.  Certain  specimens  in  full  winter  pelage  are 
somewhat  more  grayish  than  others,  possibly  representing  a  slight 
color  phase.  In  general  the  pelage  differences  are  more  marked  than 
in  tomillo^  and  summer  specimens  are  usually  very  short-haired.  The 
gap  between  the  easternmost  localities  for  texanus  (vicinity  of  Galves- 
ton Bay)  and  the  most  southwestern  localities  for  leucopus  (southern 
Louisiana)  is  not  very  wide,  and  intermediate  specimens  are  to  be 
expected  from  this  region.  The  material  from  the  eastern  part  of  the 
range  is  rather  unsatisfactory,  but  the  best  adults  are  referable  to 
texanus^  although  some  tendencies  toward  leucopus  are  exhibited. 
Three  specimens  from  north  central  Texas  (Decatur,  Benbrook,  and 
Gainesville)  are  practically  indistinguishable  from  typical  texanus. 
Another  from  Henrietta  in  the  same  general  region  apparently  is 
intermediate  between  texanus  and  foi^nillo. 

Specimens  examined. — Total  number  572,  from  localities  as  follows : 

Coahuila:  Habinas,  3. 

Nuevo  Leon:  Cerro  de  la  Silla,  4 ;  15  leagues  south  of  China,  1 ;  Lam- 
pazos,  2;  Linares,  4;  Montemorelos,  6;  Monterey,  28;  Rodriguez, 
2;  Santa  Catarina,  2. 

San  Luis  Potosi:  Rio  Verde,  15;  Valles,  5. 

Tamaulipas:  Alta  Mira,  15;  near  Bagdad,  2;  Camargo,  24;  Hidalgo, 
11 ;  Jaumave,  3 ;  Matamoras,  23 ;  Mier,  1 ;  Nuevo  Laredo,  5 ;  Soto  la 
Marina,  11;  Tampico,  1;  Vi(*toria,  38. 

Texas:  Arcadia,  1;  Austin  Bayou,  near  Alvin,  2;  Bee  County,  1;  Bee- 
ville,  1;  Benbrook,  1;  Blocker  Ranch,  1;  Brownsville,  82;  East 
Caranchua  Creek,  1 ;  Comstock,  4 ;  Concho  County,  3 ;  Corpus  Christi, 
1;  Decatur,  1;  Del  Rio,  0;  Doming  Station,  3;  Dickinson  Bayou,  2; 
Eagle  Pass,  7;  El  Blanco,  1;  Elliotts,  1;  Fort  Clark,  69;  Fort  Lan- 
caster, 5  (aberrant)  ;  Gainesville,  3;  Henrietta,  1;  Juno,  1;  Langtry, 
2;  Laredo,  2;  35  miles  northwest  of  Laredo,  1;  Lomita  Ranch,  1; 
Mason,  7;  Matagorda,  5;  Nueces  Bay,  7;  Oconnorport,  1;  Presidio, 
County,  4;  Rio  Grande  City,  1;  Rockport,  40;  Rock  Springs,  7;  22 
miles  west  of  Rock  Springs,  2 ;  Runge,  1 ;  San  Antonio,  63 ;  San 
Diego,  3 ;  Santa  Tomas,  9 ;  Velasco,  8 ;  Waring,  1. 
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PBROMYSCUS  LEUCOPUS  MBSOMBLA8  Osgood. 

(PI.  Ill,  fig.  4.) 

Peromyscus   texanus  mesomelas  Osgood,   Proa  Biol.   Soc   WariL,   XVII,    pp. 
57-08,  March  21,  1904. 

Type  locality. — Orizaba,  Veracruz,  Mexico. 

Geographic  distribution. — Humid  tropics  of  central  Veracruz  and 
northern  Puebla,  Mexico. 

Characters. — Most  similar  to  P.  I.  texanus;  color  darker;  tail 
shorter;  hind  foot  larger;  a  small  pectoral  spot  present;  adolescents 
with  an  intense  black  dorsal  stripe. 

Color. — Adult:  General  effect  of  upperparts  pale  Prout  brown, 
produced  by  fawn  ground  color  with  a  liberal  mixture  of  dusky; 
sides  practically  unicolor  with  back;  no  definite  dusky  markings 
about  head;  underparts  creamy  white,  except  a  small  but  distinct 
pectoral  spot  of  fawn  color;  ears  dusky  with  whitish  edges;  feet 
white,  'ankles'  dusky  brownish;  tail  bicolor.  Immature:  Similar 
in  general  to  adult,  but  more  sooty;  sides  dark  mouse  gray,  tinged 
with  fawn  and  bordered  by  a  narrow  fawn-colored  lateral  line;  a 
broad  stripe  in  median  dorsal  region  intense  black ;  *  ankles '  sooty ; 
tail  indistinctly  bicolor. 

Skull. — Similar  to  that  of  P.  I.  texamis^  but  with  braincase  averag- 
ing slightly  larger  and  wider;  nasals  rather  long  and  palatine  slits 
usually  corresponding. 

Meamirements. — Type:  Total  length,  169;  tail  vertebrae,  76;  hind 
foot,  23;  ear  from  notch  (dry),  13.5. 

Type  specinu^n. — No.  58210  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  Jan.  20,  1894.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

Remarks. — Although  this  form  is  very  well  characterized,  there 
seems  to  be  no  doubt  that  it  is  connected,  through  P.  I.  texanu^^ 
with  P.  I.  tornillo  and  others  of  the  same  group.  Specimens  from 
Rio  Verde,  San  Luis  Potosi,  are  quite  evidently  intermediate,  and  a 
series  from  Metlaltoyuca,  Puebla,  while  distinctly  referable  to  meso- 
melas^  shows  some  tendencies  toward  texanus.  P.  Tnesomelas  is  also 
related  to  P.  affinis,  which  is  a  much  paler  form  and  not  apt  to  be 
confused  with  it.  Like  texanus  ^nd  affinis^  it  has  short  and  relatively- 
harsh  pelage  somewhat  different  from  that  of  most  other  Mexican 
species. 

Specimens  examined. — Total  number  34,  from  localities  in  Mexico, 
as  follows : 

Puebla:  Metlaltoyuca,  15. 

Veracruz:  Mirador,  1;  "Mexico"  (Salle)  6;  Orizaba,  10;  Rio  Blanco,  2 
(not  typical)  ;  San  Andres  Tuxtla,  1. 
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PBBOMYSGUS  LBUCOPUS  CASTANEUS  Osgood. 

Peromyscua  texanus  caataneus  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  58-59, 
Mar.  21,  1904. 

Type  locality, — Vicinity  of  Yohaltun,  Campeche,  Peninsula  of 
Yucatan,  Mexico. 

Geographic  distribution. — Known  only  from  the  vicinity  of  the 
type  locality. 

Characters, — Similar  to  P,  I,  mesomelas^  but  smaller  and  more 
ferruginous;  underparts  without  pectoral  spot;  adolescents  without 
black  dorsal  stripe ;  skull  and  teeth  small. 

Color, — Type,  in  fresh  pelage:  General  color  of  upperparts  be- 
tween Prout  brown  and  burnt  umber,  clearer  on  sides,  darker  on 
back;  ground  color  rich  dark  fawn;  no  definite  lateral  line;  under- 
parts pure  white ;  feet  white,  '  ankles '  brownish.  Topotype  No. 
107982,  in  slightly  worn  pelage:  Sides  and  upperparts  nearly  uni- 
form cinnamon  rufous,  with  scarcely  any  dusky  admixture  and  only 
a  narrow  line  on  back  somewhat  deeper  colored  than  rest  of  upper- 
parts.    Immature:  As  in  adult,  but  grayer. 

Skull, — Rather  small  and  light;  bra  incase  relatively  narrow; 
nasals  and  palatine  slits  short ;  molar  teeth  small ;  otherwise  similar 
to  P,  I.  mesomelas. 

Measurements, — Average  of  10  adult  topotypes:  Total  length,  163 
(15^169) ;  tail  vertebrae,  73  (68-79) ;  hind  foot,  21.5  (20-22) ;  ear 
from  notch  (dry),  12.5  (11.3-13.6). 

Type  specimen, — No.  107980  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  December  19,  1900.  E.  W.  Nelson 
and  E.  A.  Goldman.     Specimen  practically  perfect. 

Remarks, — P,  I.  castan^xts  is  slightly  darker  than  P.  I,  coziimelae^ 
which  is  closely  related.  P,  cozumelae  differs  chiefly  in  larger  size 
and  heavier  teeth.  No  satisfactory  specimens  from  the  humid  trop- 
ical region  between  Orizaba  and  Yohaltun  are  at  hand,  but  castaneus 
is  not  sufficiently  different  from  mesomelas  to  warrant  full  specific 
rank.  P,  afjinis  is  a  related  form  of  the  adjacent  arid  tropics,  and 
much  paler  than  either  caataneus  or  mesomelas. 

Specimens  examined, — ^Total  number  25,  all  from  the  type  locality. 

PEROMTSCUS  LEUCOPUS  AFFINIS   (Allen). 

Hesperomya  {Veaperimua)  afflnia  Allen,  Proc.  U.  S.  Nat.  Mus.,  XIV,  pp.  195- 

196,  July  24. 1891. 
Peromyacua  afflnia  Allen  and  Chapman,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  IX, 

p.  7,  Feb.  23,  1897. 
Peromyacua  muaculoidea  Merriam,  Proc.  Biol.  Soc.  Wash.,  XII,  p.  124,  Apr. 

30,  1898.— Cuicatlan,  Oaxaca,  Mexico. 
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Type  locality. — Barrio,**  Isthmus  of  Tehuantepec,  Oaxaca,  Mexico. 

Geographic  diHtAhntion, — Arid  tropical  parts  of  southern  and 
central  Oaxaca;  northeast  to  southern  Veracniz  and  parts  of  Yuca- 
tan. 

VharactevH, — Similar  to  /*.  /.  icd'anuH  and  P,  I.  ineHomehtH^  but 
slightly  larger;  color  much  as  in  texanun^  decidedly  paler  than  in 
mesomelas  or  castaneus;  skull  slightly  larger  and  heavier  than  in 
mesomelas. 

Color, — Almost  exactly  as  in  P,  I.  texanus;  general  color  of  upper 
parts  fawn,  in  fresh  pelage  mixed  with  dusky,  forming  an  imperfect 
dark  dorsal  stripe,  and  in  worn  pelage  mixed  with  cinnamon;  under- 
parts  creamy  white,  rarely  with  a  small  fawn  pectoral  spot:  feet 
white, '  ankles  '  pale  brownish ;  tail  brownish  fawn  above,  white  below. 

Skull, — Similar  to  that  of  P,  h  m^sojjielas^  but  somewhat  larger; 
anterior  part  of  zygoma  heavier;  infraorbital  plate  of  zygoma  wider: 
interorbital  constriction  averaging  wider. 

Measureme7itH, — Two  adult  males  from  Tehuantepec,  Oaxaca: 
Total  length,  182,  180;  tail  vertebra^,  84,  81 ;  hind  foot,  24,  22.  Aver- 
age of  10  adults  from  Cuicatlan,  Oaxaca:  185;  84.5;  22.5;  ear  from 
notch  (dry),  14.3  (13.5-15). 

Type  specimen'. — No.  g?Sf  U.  S.  National  Museum.  $  adult.  Oct. 
30,  1868.  F.  Sumichrast.  Skin  soiled  and  discolored,  particularly 
on  underparts;  right  hind  foot  broken  off  and  tied  on  with  thread; 
tail  vertebra?  not  removed.  Labeled  in  Coues's  hand  "  melanophrysr 
and  later  '^m^xicanuH,^  "  by  someone  else.  Skull  in  fair  condition, 
but  still  with  considerable  flesh  adhering  to  it;  right  zygoma  slightly 
broken. 

Remarks, — Externally,  this  form  is  scarcely  distinguishable  from 
P.  I,  texanns.  It  averages  slightly  larger,  and  its  skull  is  more  elon- 
gate, l)esides  being  decidedly  heavier  in  the  infraorbital  region.  Its 
intergradation  with  P,  L  vienomehm.  the  form  of  the  adjacent 
humid  tropics,  is  scarcely  to  be  doubted.  However,  two  specimens 
from  Otatitlan,  Veracruz,  near  the  edge  of  the  humid  region,  seem 
distinctly  referable  to  affinis. 

Specimens  exajnined. — Total  number  76,  from  localities  in  Mexico 
as  follows: 

Oaxaca:  Barrio,   3;    Cuicatlan,    16;    Gulchicovl,   1;   HuUotepec,   5;  Re- 

forma,  10 ;  Santa  Efigenla,  1 ;  Tehuantepec,  5. 
Veracruz:  Otatitlan,  2;  Pasa  Nueva,  22. 
Yucatan:  Chlchenitza,  11  (approaching  cafttancus). 

o  Barrio  usually  means  a  suburb.  Sumichrast's  si)ecimeu8  are  labeled  thus: 
** Tehuantei)ec  (Barrio)."  This  might  mean  a  suburb  of  the  city  of  Tehuante- 
pec, but  since  there  is  a  town  called  Barrio  near  the  middle  of  the  Isthmus  of 
Tehuantepec,  and  since  Sumichrast  labeled  8i)ecimens  from  other  towns  in 
Oaxaca  in  this  manner,  it  seems  probable  that  the  town  of  Barrio  was  meant 
As  the  same  species  occurs  at  both  places  the  question  is  not  important 
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PEROMYSCrS  LEUCOPUS  OOZUMELAK  (Merriam)*. 

(PI.  Ill,  fig.  3.) 

PeromysciiM  cosnmelfr  Merriam,  Proc.  Biol.  Six*.  Wash..  XIV,  i>.  10.%  July  19, 
1901. 

Type  locality, — Cozumel  Island,  off  coast  of  Yucatan,  Mexico. 

Geographic  disti'ihution, — Cozumel  Island. 

Characters, — Size  about  as  in  P,  I.  affini^;  color  about  intermediate 
between  that  of  afinis  and  of  castaneus;  skull  larger  and  heavier 
than  in  castaneus;  teeth  heavier  than  in  aiftnis. 

Color. — Slightly  duller  and  paler  than  in  P.  I,  castaneus;  otherwise 
similar;  slightly  darker  and  more  ferruginous  than  in  P.  I.  afjtnis. 

ShuU. — Decidedly  larger  and  heavier  than  in  P.  Z.  castaneus;  teeth 
heavier;  audital  bullae  larger;  infraorbital  region  heavier.  Most 
similar  to  that  of  P,  I,  affitiis;  teeth  averaging  slightly  larger;  brain- 
case  averaging  a  trifle  shallower;  audital  bullae  usually  a  trifle  larger. 

Measurements. — Average  of  10  adult  topotypes:  Total  length,  184 
a63-198) ;  tail  vertebrae,  83.8  (76-90) ;  hind  foot,  23.3  (22-24) ;  ear 
from  notch  (dry)  14.6  (13.7-15.7). 

Type  specimen. — No.  108449  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  Apr.  11, 1901.  E.  W.  Nelson  and  E.  A. 
Goldman.    Specimen  in  perfect  condition. 

Remarks. — P.  I.  cozumelae  is  so  closely  related  to  P.  I.  castaneus 
and  P.  I.  affinis  that  it  seems  best  to  treat  it  as  a  subspecies.  It  is 
most  closely  similar  to  P.  I.  affinis^  being  only  a  shade  darker  and 
having  no  constant  cranial  distinctions.  Some  skulls  of  cozumelae 
are  absolutely  indistinguishable  from  others  of  affinis. 

Specimens  examined. — Total  number  19,  all  from  the  type  locality. 

Key  to  subspecies  of  Peromyscus  gossypinus. 

size  large :  hind  foot  22-26.     Chiefly  north  of  peninsular  Florida. 

Size  very  large;  color  averaging  paler.     Northern  Alabama  to  eastern  Texas. 

P.  g.  megaccphalus. 
Size   not    so    large ;    color    averaging    darker.      Southern    Virginia    to    northern 

Florida,  west  to  Louisiana P.  gossypinun. 

Size  smaller;  hind  foot  20-22.     Ohiefly  peninsular  Florida  and  adjacent  islands. 

Darker.    Mainland P.  g.  palmariun. 

Paler.     Insular.^ -- P.  g.  anasiasae. 

PEROMYSCTTS   GOSSYPINUS    (Le   Oonte).     Ootton    Mouse. 
(PI.  Ill,  fig.  2.) 

Hyp   \udaeus]  gossipintis  Le  Conte,  McMurtrle's  Cuvier's  Animal  Kingdom,  I. 

append.,  p.  434,  1831 — nomcn  nudum, 
fMus  carolinensis  And.  &  Bach.,  Jour.  Acad.  Nat.  Scl.  Phila.,  pp.  30(>-3()7,  1H41. 

South  Carolina.     (Indeterminate.) 
Hesperomys  goasypinus  Le  Conte,  Proc.  Acad.  Nat.  Sci.  Phila.,  V^I,  pp.  411^12, 
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Hesperomya  cognatus  Le  Conte,  Proc.  Acad.   Nat.   Sci.   Phlla.,  p.  442,   1855. 

Georgia. 
Peromyscns  gossypinus  Rhoads,  Proc.  Acad.  Nat.  Sci.  Phlla.,  p.  189,  1896. 
Peromyscus  gossypinus  nigricu1ut(  Bangs,  Proc.  Biol.  Soc.  Wasli.,  X,  pp.  1S4— 

125,  Nov.  5,  1896. — Burbridge,  Plaquemines  Parish,  Louisiana. 

Type    locality. — Le    Conte    Plantation,    near    Biceboro,  iiiberty 

County,  Ga. 

Geographir'  distribution. — Lowlands  of  the  southeastern  United 

States  from  the  Dismal  Swamp,  Virginia,  to  northern  Florida  and 

west  to  Louisiana.    Lower  Austral  zone. 

Characters. — Size  medium  or  rather  large  (hind  foot  22-24)  ;  tail 

shorter  than  head  and  body,  not  very  sharply  bicolor,  clothed  with 

rather  short  hairs;  color  rather  dark,  in  most  pelagas  with  an  ex- 
tensive dark  dorsal 
area.  Most  similar 
in  general  appear- 
ance and  character 
of  pelage  to  P.  leu- 
copiis^  but  larger 
and  darker. 

Color. — Unworn 
pelage:  Groundcol- 
or of  upperparts 
bright  rufescent 
cinnamon  between 
the  cinnamon  and 
cinnamon  rufous  of 
Ridgway;  entire 
upperparts  heavily 
mixed  with  blackish 


Pjf.po/mon'u4'. 

® 


^^^^^ 


Fig.    3. — Distribution    of    Peromyscus    gossypinus    and    sub- 
speciea. 


appearmg  as  coarse 
lines  which,  al- 
though close  together,  do  not  blend  with  the  ground  color;  dusky  mix- 
ture predominating  on  middle  of  back,  appearing  as  a  broad  stripe 
from  the  shoulders  to  the  base  of  the  tail ;  top  of  head  and  shoulders 
somewhat  grayer  than  sides;  a  narrow  orbital  ring  slightly  widened 
anteriorly  and  posteriorly ;  ears  dusky  brownish,  scarcely  or  not  at  all 
edged  with  whitish ;  underparts  white  or  creamy  white  usually  with 
a  very  strong  creamy  tinge  in  pectoral  region;  feet  white;  forearm 
often  dusky  or  slightly  rufescent  and  dusky;  tail  blackish  brown 
above,  white  below.  Worn  pelage :  Sides  bright  cinnamon  rufous  or 
deep  russet  slightly  toned  down  by  a  thin  mixture  of  darker  pale- 
brownish  hairs ;  middle  of  back  darker,  varying  from  russet  to  Prout 
brown.  Adolescent  pelage :  Ground  color  of  upperparts  pale  cinna- 
mon or  isabella  color  thickly  mixed  with  blackish  which  predominates 
on  dorsum  and  is  rather  sharply  contrasted  with  the  sides. 
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Skull. — Rather  large  and  heavy ;  zygomata  hea\y  anteriorly ;  pre- 
maxillae  slightly  expanded  laterally;  palatine  slits  rather  broadly 
open,  their  outer  sides  not  parallel;  interpterygoid  fossa  broad  and 
square  anteriorly.  Similar  in  general  to  that  of  leucopus^  but  larger 
throughout;  teeth  decidedly  longer. 

MeasureTnenta. — Two  adult  topotypes:  Total  length,  160,  171;  tail 
vertebrae,  72,  71;  hind  foot,  24,  23;  ear  from  notch  (dry),  15.7. 
Average  of  12  adults  from  St.  Marys,  Ga.:  177.6;  70;  22.3.  Of  10 
adults  from  Dismal  Swamp,  Virginia:  181.6  (175-190);  81  (70- 
88);  22.9  (22-24).  Of  5  adults  from  Belair,  La.:  178  (170-184); 
74.6  (71-78):  22.7 -(22-23). 

Type  specimen, — No  type  was  designated,  in  the  original  descrip- 
tion. Several  specimens  collected  in  Georgia  by  Le  Conte  have  been 
in  the  U.  S.  National  Museum.  No.  4704  remains  there  still  and  may 
perhaps  be  regarded  as  a  cotype,  though  there  is  no  positive  evi- 
dence that  it  was  in  Le  Conte's  hands  at  the  time  the  description  was 
written.  It  is  in  fair  condition.  The  skull  and  tail  vertebrae  are 
inside  the  skin.  It  was  catalogued  April  3,  1861.  No.  752  Collec- 
tion of  Academy  of  Natural  Sciences,  Philadelphia,  also  has  claims. 
It  is  labeled,  "  Georgia  Dr.  Le  Conte,"  and  was  catalogued  January, 
1860.  No.  5275,  Museiun  of  Comparative  Zoology,  Cambridge,  Mass., 
is  still  another. 

Remarks. — Although  evidently  very  closely  related  to  leucopus^ 
P.  gossypimis  appears  to  be  distinct.  Both  occur  at  the  same  locali- 
ties through  much  of  the  northern  part  of  the  range  of  gossypimis 
and  everywhere  seem  to  maintain  themselves  distinct.  The  only  cer- 
tain character  for  distinguishing  them  in  all  conditions  of  pelage  is 
that  of  size,  for  although  gossypinus  is  almost  always  darker  in  un- 
worn pelage,  specimens  occur  which  are  very  similar  to  leucopus  in 
certain  stages  of  worn  pelage.  The  skull  and  teeth  of  gossypinus 
are  of  the  same  general  character  as  those  of  typical  leucopus  but 
decidedly  larger,  although  if  specimens  of  the  smaller  forms  of 
gossypinus  be  compared  with  those  of  larger  forms  of  leucopus 
scarcely  any  difference  in  size  appears.  The  subspecies  of  gossypinus 
are  all  slight,  differing  mainly  by  average  characters  of  size  and 
amoimt  of  dusky  mixture  in  the  pelage.  Typical  gossypinus  itself 
is  the  darkest  form  and  ^nigricuhis  '  does  not  appear  to  differ  from  it. 
X  single  specimen  from  Bpgiie  Beach,  N.  C,  is  very  pale  and  may 
represent  a  slight  coast  form. 

Two  specimens  now  in  the  British  Museum  and  recently  received 
in  the  Tomes  collection  may  perhaps  be  considered  as  paratypes  of 
Le  Conte's  Hesperomys  cognatus.  On  the  old  labels  is  written 
"  From  Major  Le  Conte,  Feb.  1858.  Hesperomys  cognatusP  Both 
are  typical  examples  of  Peromyscus  gossypinus. 


Digitized  by  LjOOQ IC 


138  NORTH    AMERICAN    FAUNA.  [no.  28. 

S  peri  mens  examined, — Total  number  450,  from  localities  as  fol- 
lows: 

Alabama:  Cfl8tleberr>%  3;  Elmore,  1 ;  Mobile  Bay,  10;  Montgomery,  2. 

Florida:  Amelia  Island,  1:  Burnslde  Reach,  7;  Cartersvllle,  3;  Gaines- 
ville, 58;  Jacksonville,  1:  Milton,  1;  New  Berlin.  35;  Snmmer 
Haven,  1 ;  Whitfield,  14.« 

Oeorgria:  Augusta,  3;  Barrington,  6;  Butler,  4;  Hursman  Lake,  2;  Mont- 
gomery, 9;  Pinetucky,  22;  Riceboro,  21;  St.  Marys,  36;  Savannah.  2: 
Sterling,  16. 

Louisiana:  Belair,  6;  Burbridge,  5;  Gibson,  Terre  Bonne  Parish,  56: 
1.^'ompte,  4;  Powhatan 'Plantation,  near  Gibson,  2S;  Houma,  7: 
I^ke  Charles,  2;  Tallulah,  5. 

Mississippi:   Bay  St.  I^niis,  7;  Wasliington,  13. 

North  Carolina:  l^ertie  County,  3;  Bogue  Beach.  1  (al>errant);  (\irri- 
tuck.  2. 

South  Carolina:  (\)lumi)ia,  2:  (ieorgetown,  1;  **  South  Carolina"  (Le 
Conte),  (». 

Virginia:  Dismal  Swamp,  44. 

PKIlOMYSCns    GOSSYPINT  S    MEGACEPHALUS    (Rhoads). 

tiitomjja  megacrphalus  Rhoads.  Proc.  Acad.  Nat.  Sci.  Phila.,  pp.  254-256,  Sept. 

25,  1SJJ4. 
PeromyHVHH  gottsypinuH  miHtiisHippicnuvi  Rhoads,  Proc.  Acad.  Nat.  Sci.,  Phila., 

p.  IHJ),  IKJMJ.y-Samburg,  Tennessee. 
PcromyHCUM  goHnypinuH  Bangs,  Proc.  Biol.  Soc.  Wash.,  X,  pp.  119-125,  Nov.  5, 

1806. 

Type  locality. — Woodville,  Ala. 

Geographic  distrihution, — Northern  Alabama  and  western  Ten- 
nessee, west  through  Arkansas  to  eastern  Oklahoma,  and  thence 
south  through  eastern  Texas  and  westei*n  Ijouisiana. 

Chavactei'H, — Similar  to  (josaypinus  but  averaging  larger  and  paler. 

Color, — Unworn  pelage:  (iround  color  of  upperparts  slightly 
lighter  than  in  (jossypinuH:  dusky  mixture  less  abundant  on  sides  and 
less  concentrated  in  middle  of  back;  orbital  ring  very  narrow  or 
obsolete;  underparts  creaiiiy  white.  Worn  pelage:  Slightly  paler 
than  in  gomypinus;  sides  a  lighter  shade  of  russet;  dorsum  Mars 
brown  to  mummy  brown,  but  this  less  extensive  than  in  gossypititfj<.* 
Adolescent  pelage:  Quite  decidedly  paler  than  in  gossypinns;  sides 
isabella  color  mixed  with  dusky,  producing  a  general  effect  of  broc- 
coli brown  tinged  with  fulvous;  dorsum  distinctly  dusky,  but  less  so 
than  in  gosnypinuH, 

Skull. — Similar  to  that  of  gonsypinus,  but  decidedly  larger  and 
more  elongate;  rostrum  and  nasals  longer. 

MeaHuretuents. — Average  of  G  adults  from  Tennessee:  Total  length. 
183;  tail  vertebrae,  79.5;  hind  foot,  24.5;  ear  from  notch  (dry),  15.5 

«  Carnegie  Museum. 
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(15-16.3).  Of  6  adults  from  eastern  Texas:  19(\  (188-205);  84 
(78-90);  24  (23-26). 

Type  specimen. — No.  3585  Collection  of  Academy  of  Natural  Sci- 
ences, Philadelphia.  <J  (?)  adult.  H.  E.  Sargfent.  Specimen  in 
alcohoK  except  the  skull,  which  has  been  removed,  and  which  is  in 
fair  condition,  although  not  veiy  thoroughly  cleaned  and  somewhat 
broken  about  the  foramen  magnum. 

Remarks. — The  largest  specimens  of  this  form  (and  perhaps  also 
the  palest)  come  from  eastern  Texas  and  Oklahoma.  It  would  there- 
fore be  more  satisfactory  if  the  type  had  l)een  obtained  from  this 
ivgion.  However,  the  type  and  specimens  from  western  Tennessee 
are  obviously  nearer  to  the  western  form  than  to  typical  f/ossi/pin us. 
Spec»iniens  from  central  Mississippi  appear  to  be  uitermediate  l)e- 
tween  megaeephalus  and  go8sypi)ins.  The  name  nugncephalus  was 
referred  to  the  synonymy  of  (/OHsypinus  by  Bangs  (1.  c),  although 
the  type  specimen  was  not  examined  by  him.  The  skull  of  this  type 
proves  to  be  too  large  to  l^elong  with  goHsypinns^  and  altliough  the 
skill  in  alcohol  can  not  be  trusted  for  color  characters,  there  seems 
little  doubt  that  it  represents  the  form  recognized  by  Bangs  under 
the  name  mississippiensis. 

Specimens  examined. — Total  number  62,  from  localities  as  fol- 
lows: 

Alabama:  Scottsboro,  1 ;  WoodviUe,  3. 

liouisiana:  Olarks,  1;  Foster,  4. 

Oklahoma:  Red  Oak,  1. 

Tennessee:  ArHngton,  10;  Big  Sandy,  3;  ClarksviUe,  3:  High  CHff,  1; 

Lawrenceburg,  1 ;  Samburg,  17. 
Texas:  Jasper,  3;   Jefferson,  1;   I^ng  Lake,   1;    Sour  I-ake,   11;   Tex- 

arkana,  1. 

PEROMYSCUS  GOSSYPIXUS  PALMARIUS   Bangs. 

Peromyscus  gossypinus  palmarius  Bangs,  Proc.  Biol.   Soc.  Wash.,  X,  p.  124, 
Nov.  5,  1806. 

Type  locality. — Oak  Lodge,  east  peninsula,  opposite  Micco,  Bre- 
vard County,  Florida. 

Geographic  distribution. — Peninsular  Florida. 

Characters. — Similar  to  gossypinus^  but  averaging  smaller  and 
paler. 

Color. — Unworn  pelage:  Similar  to  that  of  gassy piiiuH^  but  paler; 
ground  color  a  shade  lighter  and  dusky  mixture  more  sparse,  as  a 
rule  not  so  heavily  concentrated  in  the  middle  of .  the  back;  orbital 
ring  very  narrow;  underparts  grayish  white  to  creamy  or  even  yel- 
lowish white,  rarely  with  a  small  fulvous  pectoral  spot. 
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Skull. — Similar  to  that  of  ffosaypinuSj  but  averaging  decidedly 
smaller;  rostrum  and  infraorbital  region  lighter;  teeth  slightly 
smaller. 

Measurements, — Average  of  7  topotypes:*"  Total  length,  178.8 
(172-183) ;  tail  vertebra,  74.5  (69-78) ;  hind  foot,  21.1  (20-22)  ;  ear 
from  notch  (dry),  14.7  (14-15).  Of  20  topotypes:^  181;  71.8;  21.5. 
Type  specimen. — No.  3224  Museum  of  Comparative  Zoology, 
Cambridge,  Mass.,  formerly  in  collection  of  E.  A,  and  O.  Bangs. 
9  adult.    Feb.  23,  1895.    O.  Bangs.    Specimen  in  good  conditi<m. 

Remarks. — Specimens  from  various  parts  of  peninsular  Florida 
are  constantly  smaUer  than  typical  gossypinurS.  The  pale  color  shown 
by  many  specimens  is  not  so  constant  and  can  be  considered  only  an 
average  character.  It  is  more  pronounced  in  specimens  from  the 
coast  beaches  than  in  those  from  the  interior,  but  on  the  whole  it 
seems  best  to  refer  all  the  material  from  peninsular  Florida  to  one 
form. 

The  type  of  palmarius  and  a  very  small  percentage  of  the  large 
series  of  topotypes  are  unusually  pale  and  scarcely  distinguishable 
from  comparable  specimens  of  anastasae.  If  further  study  of  local 
conditions  at  the  type  locality  should  prove  that  two  forms  occupying 
different  habitats  are  found  together  there,  it  would  then  seem  to  be 
necessary  to  use  the  name  palmarius  for  the  pale  form  now  called 
anastasae  and  supply  a  new  rfame  for  the  darker  and  more  widely 
distributed  form.  However,  the  great  preponderance  of  dark  speci- 
mens from  the  type  locality  tends  to  indicate  that  the  type  is  proba- 
bly an  aberrant  specimen  rather  than  the  representative  of  a  well- 
defined  form.  The  case  might  be  construed  also  to  the  effect  that 
pale  coast  forms  are  undergoing  parallel  differentiation  at  several 
points  and  that  the  same  character  (paleness)  has  been  established 
independently  on  Anastasia  and  Cumberland  islands  and  is  only  in 
its  incipiency  on  the  peninsula  opposite  Micco. 

Specimens  examined, — ^Total  number  523,  from  localities  as 
follows: 

Florida:  Anclote  River,  32  (head  30,  12  miles  up  2)  ;  Argo,  3;  Auburn 
dale,  3;  Blitch  Ferry,  Citrus  County,  21;  Canaveral,  18;  Cape  Ca 
naveral,  2;  Catfish  Creek,  4;  Charlotte  Harbor,  2;  Citronelle,  3 
Crystal  River,  13;  Eden,  1;  Enterprise,  33;  Eau  Gallie,  2;  Flamingo, 
26 ;  B^'ort  Klssimmee,  8 ;  Glenwood,  1 ;  Georgiana,  2 ;  Gulf  Hammock,  2 
Jupiter  Island,  4;  Kissimmee,  9;  I^ke  Arbuckle,  1;  Lake  Harney,  24 
Lake  Hatchehaw,  4 ;  Lake  Kissimmee,  3 ;  I^ke  Worth,  7 ;  Miami,  51 
Micco,  13 ;  Mullet  Lake,  25 ;  Oak  Lodge,  opposite  Micco,  161 ;  Planter, 
2;  Port  Richey,  2;  Sawgrass  Island,  4;  Sebastian,  5;  Tarpon  Sprhigs, 
32. 

« Biological  Survey  Collection. 
^  Bangs  collection. 
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PBROMYSCU8  GOS8YPINUS  ANASTASAE  (Bangs). 

Perompacus  anastasae  Bangs,  Proc.  Bost.  Soc.  Nat  Hist,  XXVIII,  pp.  195- 

196,  March,  1898. 
Peromyscus    insulanus    Bangs,    supra   ci<.,    pp.    196-197 — Cumberland    Island, 
Creorgia. 

Type  locality. — Point  Romo,  Anastasia  Island,  Florida. 

Geographic  distribution. — Sandy  islands  (possibly  also  parts  of 
the  mainland)  of  the  eastern  coast  of  Georgia  and  Florida. 

Characters. — Size  about  as  in  palmarius;  color  paler  than  in 
goasypinus  or  pcHmarius. 

Color. — Upperparts  pale  ochraceous  buff  rather  lightly  mixed 
with  dusky,  which  is  slightly  or  not  at  all  concentrated  in  the  mid- 
dorsal  region;  orbital  ring  nearly  or  quite  obsolete;  underparts 
white  almost  entirely  concealing  undercolor ;  ears  dusky ;  tail  bicolor, 
brownish  dusky  above,  white  below.  Adolescents  paler,  more 
drabby,  than  in  palmarius. 

Skull. — Practically  as  in  palmarius^  somewhat  smaller  than  in 
goasypinus. 

Measurements. — Type:  Total  length,  165;  tail  vertebrap,  69.5;  hind 
foot,  21;  ear  from  notch,  16.5.  Average  of  6  adult  topotypes: 
167.5;  69.5;  21.4.  Average  of  3  adults  from  Cumberland  Island, 
Georgia:  171.7;  68;  21.6. 

Type  specimen. — No.  7179  Museum  of  Comparative  Zoology, 
Cambridge,  Mass.,  formerly  in  collection  of  E.  A.  and  O.  Bangs. 
9    adult.     Feb.  16,  1897.    O.  Bangs.     Specimen  in  good  condition. 

Remarks. — ^Although  the  pale  forms  from  Anastasia  and  Cum- 
berland islands,  respectively,  are  entirely  isolated  from  each  other 
and  from  the  mainland  forms,  they  seem  to  be  absolutely  alike  and 
also  are  not  different  from  certain  aberrant  (intermediate?)  speci- 
mens from  the  mainland.  Moreover,  the  mainland  specimens  most 
similar  to  them  are  not  frofn  localities  immediately  adjacent  to  the 
islands  in  question,  specimens  from  St.  Marys,  Ga.,  Bumside  Beach, 
Fla.,  etc,  being  typical  gossypiiius. 

Specimens  examined. — ^Total  number  54,  from  localities  as  follows : 

Florida:  Anastasia   Island,  18. 
Georsria:  Cumberland  Island,  36. 

Key  to  subspecies  of  Peromyscus  boyleL 

a.  Habitat  western  United  States  and  northern  Lower  California. 

b.  Size  SEialler;  hind  foot  21-23.     Western  Texas  to  Pacific  coast. 

1.  Color  darker.     Northern  Sierra  Nevada  Mountains  and  coast  ranges  north  of 

San  Francisco  Bay p.  hoylei 

2.  Color  paler.     Coast  region  of  southern  California  to  northern  Lower  Cali- 

fornia; east  to  Colorado  and  western  Texas P.  6.  rowleyi 

hh.  Size  larger;  hind  foot  22-25.     Arkansas  to  central  Texas P.  h.  attwateri 

oa.  Habitat  Mexico  (except  Lower  California)  and  Guatemala. 

b.  Habitat  western  Mexico  and  adjacent  islands,  chiefly  west  of  the  102d  meridian, 
c.  Size  smaller ;  hind  foot  21-23 ;  color  paler,  chiefly  grayish  Isabella  color  or  pale 
ochraceous  buff p.   b.   rowleyi 
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CO,  Slee  larger ;  hind  foot  22-26 ;   color  darker,  chiefly  rich  tawny  or  ochraceous. 

d.  Larger.     Tree  Marias  Islands P.  ft.  madrvnsi* 

dd.  Not  BO  large.     Mainland  of  Mexico. 

1.  Molars  large ;  maxillary  toothrow  about  5 ;  hind  foot  eztenslTely   doskj*. 

Oaxaca  and  Guerrero L P.  b.  extide* 

2.  Molars  moderate ;  maxillary  toothrow  less  than  5 ;  hind  foot  less  exten- 

sively dusky.     Southern  Sonora  to  Jalisco P.  ft.  MpicHrffUM 

ftft.  Habitat  eastern  and  southern  Mexico  and  Guatemala,  chiefly  east  of  the   102d 
meridian, 
c.  Color  largely  rtch  tawny  or  ochraceous ;  hind  foot  extensively  dusky ;  molars 
large ;  maxillary  toothrow  about  fi. 

1.  Color  darker  and  richer.     Veracrus  and  Puebla P.  ft.  oiteams 

2.  Color   paler.     Oaxaca  and   Guerrero P.   b.    evidem 

cc.  Color  duller  and  more   mixed  with   dusky ;   hind   foot  less  extensively   dnskj 

(usually  white  except  tarsal  Joint);  molars  smaller;   maxillary   tootb- 
row  less  than  5 P.  ft.  lexHpem 

PEROMYSCrS  BOYLEI   (Baird). 
(PI.  IV.  fig.  1 ;  pi.  VII,  fl?<.  9.) 

Hesperomys  boylii  Baird,  Proc.  Acad.  Nat.  Scl.  Pblla.,  VII,  pp.  335-336,  April, 

1855. 
Sitomyft  robustus  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  V,  pp.  335-336,  Dec.    16, 

1893— I^keport,  Lake  County,  Calif. 
Perompscus  hoylii  Mearns,  Proc.  V.  S.  Nat.  Muh.,  XIX,  p.  139.  May  25,  1896. 

Type  locality. — Middle  Fork  American  River,  Eldorado  County, 
Calif.,  near  site  of  present  town  of  Auburn. 

Geographic  distribution. — ^W^est  slopes  of  the  Sierra  Nevada  moun- 
tains from  the  vicinity  of  Yosemite  north  to  Mount  Shasta,  thence 
along  the  east  slopes  of  the  coast  ranges  nearly  to  San  Francisco  Bay. 
Upper  Sonoran  and  Transition  zones. 

Characters. — Size  medium  (hind  foot  21-23),  about  as  in  tru^^i. 
larger  than  in  gamheli;  tail  long,  equal  to  or  longer  than  head  and 
body,  somewhat  penicillate  and  rather  coarsely  hairy  throughout,  the 
annulations  usually  being  obvious;  ears  medium,  smaller  than  in 
truei  and  gilberti;  proximal  two-fifths  of  under  side  of  hind  foot 
hairy;  coloration  not  peculiar,  much  as  in  gilberti  and  gamheli; 
preauricular  tufts  without  white. 

Color. — Unworn  pelage:  General  effect  of  upperparts  hair  brown 
to  sepia;  ground  color  pale  buffy  cinnamon  heavily  and  uniformly 
mixed  with  dusky  without  any  decided  concentration  in  middle  of 
back;  lower  face,  arms,  and  narrow  lateral  line  nearly  clear  pale 
ochraceous  buff;  a  narrow  blackish  orbital  rmg;  ear  tufts  same  as 
upperparts,  never  containing  white  hairs,  but  often  showing  a  soft 
blackish  tuft  at  the  base  of  the  upper  margin  of  the  ear;  ears  dusky 
narrowly  edged  with  whitish;  underparts  creamy  white;  feet  white, 
'  ankles'  rather  extensively  dusky;  tail  brownish  above,  white  below. 
Worn  pelage:  Upperparts  varj^ing  from  Mars  brown  and  russet  to 
pale  cinnamon  uniformly  mixed  with  brownish  dusky,  which  varies 
in  amount  according  to  degree  of  wear;  orbital  ring,  dark  marking 
on  hind  legs  and  '  ankles,'  and  upper  side  of  tail  paler^  more  brown- 
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ish,  than  in  luiworn  pelage.  •  Adolescent  pelage :  General  effect  of 
upperparts  varying  from  drab  to  hair  brown  with  a  tinge  of  fawn,  a 
pale  ochraceous  buff  lateral  line  usually  evident. 

Skull. — Size  medium,  decidedly  larger  than  in  (/ambeli  and  nihidns 
but  somewhat  smaller  than  in  frtfet  and  (fUherti;  rostrum  depressed 


Fu;.  4. — DiHtrlbiitlon  of  Perom]/MrUH  ho/fici  and  subspecies. 

anteriorly:  zygomatic  width  least  anteriorly;  infraorbital  region 
relatively  weak;  braincase  somewhat  rounded  but  smaller  and  less 
inflated  than  in  fruei;  audital  bulla?  decidedly  smaller  and  less  orbi- 
cular than  in  truei;  teeth  medium,  much  larger  than  in  gamheli  and 
rubiduSj  about  equaling  those  of  truei. 
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Meamirements. — ^Average  of  10  adult  topotypes :  Total  length,  197 
(183-202) ;  tail  vertebra,  103  (92-112) ;  hind  foot,  22  (21-23)  ;  ear 
from  notch  (dry),  16.4  (15.3-17.5). 

Type  specimen, — No.  -^jVff  U*  S.  National  Museum.  Collected  by 
Dr.  C.  C.  Boyle.  Entered  in  Museum  catalogue,  in  1854.  Skin 
fonnerly  in  exhibition  series,  now  removed  from  stand  but  still  in 
crouching  position,  as  originally  mounted,  with  tail  raised  over  back. 
Color  much  faded  from  exposure  to  light,  chiefly  pale  buffy  cinna- 
mon. Tail  somewhat  cracked,  but  coarse  annulations  and  hairy 
covering  distinct.  A  large  patch  of  fur  gone  from  right  side  of 
body.  Skull  with  zygomata  somewhat  broken,  otherwise  perfect 
Tail  vertebrae  preserved  with  skull. 

Remarks. — Typical  P.  hoylei  appears  to  be  confined  to  the  State 
of  California.  There  is  no  obvious  reason  why  it  should  not  occur 
also  in  the  mountains  of  southern  Oregon,  but  considerable  collecting 
there  has  failed  to  reveal  it.  However,  although  it  sometimes  ranges 
into  the  Canadian  zone,  it  is  evidently  of  southern  extraction  and  is 
connected  with  various  intergrading  forms  which  range  throughout 
most  of  Mexico  and  even  into  Guatemala.  Although  occasionally 
found  in  the  valleys,  it  is  much  more  common  in  the  mountains. 
From  other  species  of  California,  it  may  be  recognized  usually  by 
its  coarsely  haired  penicillate  tail,  medium-sized  ears,  and  cranial 
characters.  P.  hoylei  is  perhaps  most  apt  to  be  confused  with  gii- 
herti^  wiiich  approaches  it  in  size  and  color  very  closely.  Its  ears 
average  smaller  than  in  gilberti^  its  tail  is  more  coarsely  haired,  and 
the  coarser  annulations  are  more  exposed.  If  external  characters 
fail,  it  may  be  distinguished  from  gilberti  with  certainty  by  its 
decidedly  smaller  audital  bullae. 

In  the  southern  Sierra  region  hoylei  intergrades  with  the  paler 
form  rowleyi^  and  many  specimens  may  be  found  that  resemble  one 
about  as  much  as  the  other.  A  series  from  the  lava  beds  of  Fall 
River  Valley,  Shasta  County,  are  unusually  dark  colored,  but  the 
divergence  is  slight. 

Specimens  examined. — Total  number  254,  from  localities  as  fol- 
lows : 

California:  Middle  Fork  American  River,  n6ar  Auburn,  34;  Baird,  4; 
Bartlett  Springs,  2;  Battle  Creek,  4;  Berger  Creek,  1;  Beswick,  6; 
Bully  Choop  Mountains,  5;  Cassel,  2;  Chico  (10  miles  northeast),  9; 
Chinese,  2;  Coarsegold,  2;  Coulterville,  1;  Dana,  2;  Downleville,  3; 
Eel  River,  4 ;  Eel  River,  near  South  Yolla  BoUy  Mountain,  19 ;  Etna, 
Salmon  Mountains,  6;  Fall  Lake.  Fall  River  Valley,  6  (aberrant); 
Forest  Hill,  Placer  County,  2;  Fresno  Flat,  7;  Fyffe,  4;  Guenoe,  2; 
Hurleton,  10 ;  Lakeport,  1 ; «  Leesville,  8 ;  Lower  Lake,  14 ;  Mllford« 
3 ;  Montgomery,  1 ;  Mount  Shasta,  1 ;  Mountain  House,  Butte  CJounty, 
4:  Oroville,  2;  Quincy,  2;  Salt  Springs,  6;  Scott  Valley,  4;  Sierra 

«  Collection  of  Leland  Stanford,  jr..  University.    Type  of  *  ro&iM^iM.' 
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City,  1;  Slippery  Ford,  10;  Snow  Mountain,  Colusa  Countj%  36;  Still- 
water,  2 ;  Susanville,  1 ;  Tower  House,  1 ;  Upper  I^ke.  2 ;  Yosemite,  18. 

PEROMYSCUS  BOYLEI  ROWLEYI   (Allen). 

mtf^myB  rotcleyi  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  V,  pp.  76-78,  Apr.  28, 

18a3. 
Sitomys  ttMjor  Rhoads,  Am.  Naturalist,  XXVII,  p.  8:U,  Sept.,  1  «W.— Squirrel 

Inn,  San  Bernardino  County,  Calif. 
Sitomys  rowlej^i  pinalis  Miller,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.,  V,  p[).  3.S1-.S34, 

Dec.  16,  1893.— Granite  Gap,  Grant  County,  N.  Mex. 
Feromy»cus  boylii  rotcleyi  Meams,  Proc.  U.  S.  Nat.  Mus.,  XIX,  p.  1.3J>,  May 

25,  189a 
Peramyscus  boylii  pcnidUatm  Meams,  Proc.  U.  S.  Nat.  Mus.,  XIX,  p.  139, 

May  25,  1896. — Franklin  Mountains,  near  El  Paso,  Tex. 
Peromyscus  gaurus  Elliot,  Field  Columbian  Museum,  Chicajco,  Zool.  Ser.,  Ill; 

pp.  157-158,  Apr.,  1903. — San  Antonio,  San  Pedro  Martlr  Mountains.  Lower 

California. 
Pertnnyscns  parasiticwt  Elliot,  Field  Columbian  Museum,  Chicago,  Zool.   Ser., 

Ill,  p.  244,  Jan.,  1904.— Lone  Pine,  Calif. 
PeromyscuH  metallicola  Elliot,  Field  Columbian  Museum,  Chicago,  Zool.  Ser., 

Ill,  p.  245,  Jan.,  1904. — Provldencla  Mines,  Sonora,  Mexico. 

Type  locality. — Noland  Ranch,  San  Juan  Iliver,  Utah. 

Geographic  distribution, — Mountains  of  southern  California, 
northern  Lower  California,  southern  Nevada,  Utah,  Colorado,  Ari- 
zona, New  Mexico,  western  Texas,  and  south  in  Mexico  chiefly  on  the 
eastern  slopes  of  the  Sierra  Madre  to  central  Zacatecas  and  north- 
western San  Luis  Potosi. 

^harof'ters. — Size,  proportions,  and  cranial  characters  practically 
as  in  P,  boylei;  color  paler. 

Color. — Unworn  pelage :  General  effect  of  upperparts  wood  brown 
to  Isabella  color;  ground  color  ochraceous  buff  uniformly  sprinkled 
with  du.sky ;  sides  like  back,  except  a  relatively  broad  lateral  line  of 
ochraceous  buff  unmixed  with  duslcy;  nose  and  post  orbital  region 
grayish;  narrow  orbital  ring  blackish;  ears  dusky,  faintly  edged 
with  whitish;  underparts  cream  white;  tail  dusky  brownish  above, 
white  below ;  feet  white,  dusky  of  hind  legs  extending  to  tarsal  joints, 
but  not  sharply  contrasted.  Worn  pelage :  General  effect  of  upper- 
parts  varying  from  clay  color  to  vinaceous  cinnamon  and  from  that 
to  cinnamon  (No.  20,  PL  III,  Ridgway),  quite  decidedly  paler  than 
in  boylei. 

Skull. — Practically  as  in  boylei^  possibly  averaging  a  trifle  larger. 

Measurements. — Average  of  10  adults  from  Bluff  City,  San  Juan 
River,  Utah:  Total  length,  191  (180-207)  ;  tail  vertebra\  99  (91-109) ; 
hind  foot,  21.6  (21-23) ;  ear  from  notch  (dry),  17.2  (16.G-18). 

Type  specimen. — No.  |^J^  American  Museum  of  Natural  History, 
New  York.  9  adult.  April  20,  1892.  Chas.  P.  Rowley.  Skin  in 
66268— No.  28—09-^-10 
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fair  condition,  in  bright  slightly  worn  pelage;  end  of  tail  sliglitly 
injured.    Skull  in  good  condition. 

Remarks. — This  pale  form  of  hoylei  has  a  wide  range  throughout 
which  it  shows  comparatively  little  variation.  Nearly  all  California 
series  of  rowleyi  are  the  merest  shade  deeper  colored  than  typical, 
thus  being  intermediate  between  hoylei  and  rowleyi  This  includes 
esf>ecially  specimens  from  the  coast  valleys  and  low  ranges  of  moun- 
tains from  Monterey  County  to  northwestern  I^wer  California. 
The  difference  is  so  slight,  however,  that  it  can  scarcely  be  detected 
in  small  series  or  individuals  and  is  apparent  only  on  comparison 
of  very  large  series.  Specimens  from  the  east  side  of  the  southern 
Sierras  and  also  those  from  the  San  Bernardino  Mountains,  includ- 
ing the  type  of  ^ma'jor^  do  not  show  the  slightest  tendency  toward 
hoylei^  but  are  practically  identical  with  rowleyi.  On  the  whole 
it  seems  best  to  include  all  southwestern  specimens  of  this  group 
under  the  name  rowleyi.  The  difference  between  typical  hoylei  ajid 
rowleyi  is  only  in  shade  of  color,  and  the  attempt  to  recognize  an 
intermediate  shade  does  not  seem  advisable.  Intergradation  with 
attwateri  is  shown  by  specimens  from  western  Texas,  which  are  large 
but  pale  colored.  The  type  of  '  penicillatus '  is  an  abnormally  pale 
individual,  but  a  series  from  the  Franklin  Mountains  near  the  type 
locality  does  not  differ  from  typical  rowleyi.  Specimens  from  the 
type  locality  of  '  pinalis^  do  not  differ  from  others  in  comparable 
condition  from  the  vicinity  of  the  type  locality  of  rowleyi. 

Most  Mexican  specimens  of  rowleyi  show  slight  tendencies  toward 
spirileguH^  being  slightly  deeper  colored.  Specimens  from  Lower 
California  (^ gavrus'')  have  rather  long  tails  but  no  longer  than  are 
often  found  in  various  other  parts  of  the  range  of  the  form. 

As  hoylei  is  apt  to  be  confused  with  gilherti^  so  also  is  rowleyi 
similar  to  truei.  As  a  rule,  however,  rowleyi  has  decidedly  smaller 
ears,  less  silky  pelage,  and  a  coarser  tail  thaji  tr^iei  and  hence  may  be 
distinguished  without  recourse  to  the  skull,  in  which  the  audital 
bulla'  are  much  smaller  than  in  ti^ei.  It  also  much  resembles  nami- 
tus,  which  is  a  larger  species  with  a  longer  rostrum. 

Specimens  examined, — Total  number  1,270,  from  localities  as 
follows : 

Arizona:  Apache  County,  1;  Bradsliaw  City,  13;  Chiricahua  Moun- 
tains. 39:  Fort  Bowie,  .^»:  Fort  Huachuca,  6;  Fort  Whipple,  1; 
Grand  Canyon.  6:  Holbroolc.  1;  Huachuc»a  Mountains.  133:  Ilualpal 
Mountains,  8;  Nogales,  G;  Oracle,  1:  Painted  Desert,  Little  Colorado 
River,  1:  Pinal  County,  14:  Prescott,  r>:  Santa  Catalina  Moun- 
tains. S:  Show  Ix)w,  2;  Walnut,  1 :  Warsaw,  1 ;  White  Mountains,  2. 

California:  Aguanga,  2;  Arroyo  Seco,  near  Paraiso  Springs,  G;  Ballena.  4  : 
Bergman,  2;  Bafcon  Mountain,  1;  Camp  Badger,  4:  Carmel  River, 
40;  Carijenteria,  2;  Chihuahua  Mountains,  San  Diego  County,  2; 
Coahuila  Mountains,  Riverside  Countj*.  1 :  east  base  Coast  Range, 
San  Diego  County,  1 ;  Cone  Peak,  Monterey  County,  4 ;  Cuyamaca,  7 ; 
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DensmoreH,  Riverside  Couuty,  7 ;  Dulziira,  2 :  Ksbom  Valley,  Tuhiiv 
County,  2 :  Gaviota  Pass,  11 ;  Glendora,  1 :  Hemet  Mountain,  3 : 
Indeiwudence  Creelt,  2;  Jacumba,  3;  Julian,  1:  Kaweah,  1;  Kaweali 
River,  2 ;  Kern  River,  13 ;  Kern  River  Lalces,  1 ;  I^guua  Mountains, 
San  Diego  County,  6;  I^guna,  11;  Las  Virgines  Ci-eek,  1;  Lone 
Pine,  18;  Milo,  2;  Mission  Santa  Ynez,  7;  Moliave,  1:  Mono  Flats, 
Santa  Barbara  County,  4;  Morans,  1;  Mountain  Spring,  San  Diego 
County,  1  :  Nellie,  2 ;  Nordboff,  6 ;  Oak  Grove,  1 ;  Olancha  Creek,  2 ; 
Owens  Lake,  15;  Pine  Valley,  Monterey  County,  8;  Piute  Moun- 
tains, 2;  Pleyto,  1;  Porterville,  3;  Pozo,  10;  Providence  Moun- 
tains, 3;  San  Bernardino  Mountains,  37;  San  Kmigdlo  Canyon,  7; 
San  (iabriel  Mountains  (Strain  Camp),  12:  San  Jacinto  Moun- 
tains, 20;  San  Miguelito,  1:  San  Rafael  Mountains,  Santa  Barbara  ^ 
County,  18;  San  Simeon,  11;  Santa  Ana  Mountains,  2;  Santa  Lucia 
Peak,  3;  Santa  Paula,  1;  Santa  Ynez  River,  6;  Santa  Ysabel,  27; 
Smitb  Mountain,. San  Diego  County,  1:  south  fork  Kern  River,  13; 
Springville,  5;  Sur  River,  4;  Tassajara  Creek,  22;  Tehacbapi,  4; 
Tejon  Canyon,  4;  Three  Rivers,  23;  Ventura  River,  14;  Walker 
Pass,  2 ;  Witch  (^eek,  6 ;  Zaca  I^ke,  6. 

Chihualiua:  Balleza,  3;  CoUuiia  Garcia,  11;  CJolonia  Juarez,  2;  Parral,  5; 
San  Luis  Mountains,  2. 

Colorado:  Arboles,  1;  Cortez,  2:«  Coventry,  5;  Mesa  Verde,  2;  Salida,  l.** 

Ihirango:  Arroyo  de  Bucy,  1;  Cienega  de  las  Vacas,  8;  Durango,  1;  La 
Boquilla,  6;  Matalotes,  7:  Rancho  Santuario,  24;   San  Gabriel,  16. 

I«ower  California:  Aguaje  de  las  Fresas,  7:  Hanson  Laguna,  10;  La 
Gnilla,  3;  Nachoguero  Valley,  10;  Palomar,  3:  Rancho  San  Antonio, 
16;  San  Matias  Pass,  2;  San  Pedro  Martir  Mountains,  6. 

Nevada:  Charleston  ^lountains,   5. 

New  Mexico:  Alma,  4;  Animas  Peak,  17;  Animas  Valley,  4;  Aztec,  12; 
Big  Hatchet  Mountains,  1<5 :  Burro  Mountains,  0 ;  Capitan  Mountains, 
23;  Clayton,  4:  Copperton,  1  :  Corona,  12;  Dry  Creek,  Socorro  County, 
2;  Emery  Peak,  4;  Florida  Mountains,  3;  Folsom,  6;  Fort  Wingate,  1 ; 
Gallo  Canyon,  2;  Gallup,  1;  Gila  National  Forest,  2;  Glenwood,  1; 
Glorieta,  1;  Granite  Gap,  1;  Jicarilla  Mountains,  23:  T^i  Plata,  1; 
Las  Vegas,  5;  Manzano  Mountains,  40;  Mogollon  Mountains,  2: 
Organ  City,  2;  Organ  Mountains,  8;  Raton  Range,  4;  San  Andres 
Mountains,  7;  Sandia  Mountains,  17;  San  Pedro,  3;  Santa  Rosa,  8; 
Sierra  Grande,  5;  Silver  City,  1;  Tucumcari,  1. 

San  Luis  Potosi:  Mountains  near  Jesus  Maria,  4. 

Sonora:  Huasavos  Mountains,  10;  Providencia  Mines,  7;  San  Luis  Moun- 
tains, 4;  San  Jos^  Mountains,  4:  Santa  Cruz  River,  2;  Sierra 
Patagones,  20. 

Texas:  ^  Big  Spring,  1 ;  Franklin  Mountains,  12 ;  Ozona,  3 :  Rock  Si)rings,  1. 

ITtali:  Bluff,  45:  Noland  Ranch,  10:  Ogden.  2:  Santa  Clara  Creek,  2. 

PEROMYSCUS   BOYLEI    ATTWATERI   Allen. 

Peromyscus  attwateri  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,   N.  Y.,  VII,  pp.  330- 

331,  Nov.  8,  1895. 
Perfrmyscus  Melius  Bangs,  Proc.  Biol.  Soc.  Wash.,  X,  p.  137,  l>ec.  2.S.  l«im. — Stil- 

well,  Okla. 


"  Collection  of  E.  R.  Warren. 
''All  approaching  atttcateri. 
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Peromyscus  hoyJei  laceyi  Bailey,  X.  Am.  Fauna  No.  25,  pp.  99-100,  Oct  24, 

19a'> — Turtle  Creek,  Kerr  County,  Tex. 
Peromyscus  hoyJH  attwateri  Meartis,  Bull.  V.  S.  Nat.  Mus.  No.  56,  p.  423,  April 

13,  1907. 

Type  locality, — Turtle  Creek,  Kerr  County,  Tex. 

Geographic  distribution. — South  central  and  parts  of  western 
Texas;  north  to  eastern  Oklahoma,  central  Missouri,  and  southern 
Kansas.     Chiefly  confined  to  rocky  cliffs  in  upper  Sonoran  zoqe. 

Characters, — Similar  to  rowleyi  but  larger  (hind  foot  22-25)  ;  color 
darker  and  richer,  practically  as  in  hoylei.  Similar  to  laccianus  but 
larger  and  darker  and  always  with  a  distinct  dusky  marking  on  t^e 
tarsal  joint ;  skull  and  molar  teeth  smaller. 

Color, — Unworn  pelage :  Almost  exactly  as  in  hoylei;  ground  color 
of  upperparts  pale  cinnamon,  thoroughly  mixed  with  fine  lines  of 
dusky;  head,  particularly  about  nose  and  orbital  region,  somewliat 
grayish;  dusky  orbital  ring  rather  narrow;  lower  sides  of  face,  axil- 
lary region,  and  narrow  lateral  line  ochraceous  buff;  dusky  of  hind 
leg  continued  over  tarsal  joint  and  encroaching  slightly  on  upper 
side  of  hind  foot;  underparts  creamy  white,  occasionally  with  an 
ochraceous  buff  pectoral  spot.  Worn  j^elage:  Upperparts  varying 
from  cinnamon  to  russet  and  pale  cinnamon  rufous,  variously  mixed 
Avith  dusky  or  brow^nish 

Shulh — Similar  to  that  of  hoylei  and  rowleyi  but  larger;  brainca.se 
higher,  more  inflated ;  audital  bullae  and  molar  teeth  decidedly  larger. 

Measure7nc7its, — Average  of  10  topotypes: "  Total  length,  190  (187- 
216) ;  tail  vertebra^  100  (96-110) ;  hind  foot,  21  (20-23).  Hind  foot 
of  type  (dry),  23.5.  Average  of  10  adults  from  Stilwell,  Okla.: 
Total  length,  205  (196-218) ;  tail  vertebra?,  103  (97-112)  ;  hind  foot. 
24.3  (23-25)  ;  ear  from  notch  (dry),  16.2  (15.5-17.2). 

Type  sperhnen, — No.  ^g^V?  American  Museum  of  Natural 
History,  New  York.  9  adult.  Mar.  12,  1895.  H.  P.  Attwater. 
Skin  in  good  condition.  Skull  with  zygomata  and  pterygoids  slightly 
broken;  last  left  upper  molar  missing. 

Remarks, — Although  the  wide  range  of  the  pale  form  rowleyi  i? 
interposed  between  that  of  typical  hoylei  and  of  attwaten^  the  latter 
two  are  very  similar.  In  general,  atticateri  has  a  somewhat  grayer 
face  than  hoylei^  and  the  dusky  hairs  of  the  back  show  more  distinctly 
as  lines,  but  many  specimens  of  eaoh  are  practically  indistinguishable 
by  color  alone.  The  large  size  and  rather  rich  color  of  attwateri  are 
most  developed  in  the  northern  part  of  its  range,  in  the  Wichita 
arid  Ozark  mountains.  Specimens  from  western  Texas  in  the  Davis 
Mountains  and  vicinity  seem  referable  to  attwater^i,  but  do  not  differ 
greatly  from  others  from  Colonia  Garcia,  Chihuahua,  w^hicli  have 

«  From  original  description. 
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been  referred  to  rowleyi^  and  which  may  be  considered  as  approach- 
ing either  attwateri  or  spicilegxis. 

It  does  not  seem  possible  to  recognize  ^P.  helhis^^  for  though  it 
may  differ  by  extremely  slight  average  characters  from  attwateri 
from  the  type  locality,  it  merely  represents  the  extreme  of  a  differen- 
tiation away  from  rowleyi  which  is  well  established  at  the  type  lo- 
cality of  attwateri.  The  recognition  of  both  attwateH  and  '  hellus  ' 
would  therefore  make  attwateri  an  extremely  slight  and  practically 
indefinable  intermediate  between  rowleyi  and  '  bellus.'*  The  name 
laceyi  is  a  pure  synonym  of  attwateri^  having  been  based  upon  the 
same  species  from  the  same  locality  on  the  supposition  that  the  name 
attwateri  applied  to  the  form  of  peetoralis  now  called  laceianus. 

Specimens  examined, — Total  number  273,  from  localities  as  fol- 
lows: 

Arkansas:  Batesville,  3. 

Kansas:  Cedarrale,  4. 

Oklahoma:  Dougherty,    21;    Redland,    2;    Red    Oak,    8;    Stilwell,    37; 

Wichita  Mountains  (vicinity  of  Mount  Scott  and  Mount  Slierldan). 

110. 
Texas:  Boerne,  4 ;  Chlnati  Mountains,  4 ;  Davis  Mountains,  6 ;  Fort  Davis, 

10;  Ingram,  1:  Kerrville,  1;  Mason.  30;  Paisano,  13;  Turtle  Creelc, 

Kerr  County,  17;  Waring,  2. 

PEROMYSCUS  BOYLEI  SPICILEGUS  (Allen). 

(PI.  IV,  flg.  3.) 

Peromyscus  spicilegua  Allen,  Bull  Am.  Mus.  Nat  Hist.,  N.  Y.,  IX,  pp.  50-51, 
March  15,  1897. 

Type  locality. — Mineral  San  Sebastian,  Mascota,  Jalisco,  Mexico. 

Geographic  distribution. — Western  slopes  of  the  Sierra  Madre  of 
Mexico  from  southern  Sonora  south  to  southern  Jalisco. 

Characters. — Somewhat  similar  to  rovleyi^  but  size  larger  and 
color  richer;  prevailing  color  rich  tawny  ochraceous,  with  blackish 
ears  in  strong  contrast;  skull  similar  to  those  of  boy  lei  ^  rowleyi,  etc., 
but  braincase  usually  more  expanded  anteriorly  forming  an  incipient 
supraorbital  shelf. 

Color. — Unworn  pelage:  Upperparts  rich  tawny,  sometimes  ap- 
proximating ochraceous  rufous;  dusky  and  dusky-tipped  hairs  uni- 
formly distributed  throughout  upperparts,  but  only  slightly  modify- 
ing the  predominating  tawny,  sometimes  slightly  concentrated  on 
dorsum,  forming  a  poorly  defined  stripe  of  blackish ;  sides  like  back, 
lateral  line  rather  broad  but  not  strongly  contrasted;  a  black  or 
nearly  black  orbital  ring  slightly  extended  posteriorly  into  a  grizzled 
area  between  the  eye  and  the  base  of  the  ear;  ears  (hisky,  very  nar- 
rowly or  not  at  all  edged  with  yellowish  white;  tufts  of  partly  con- 
cealed soft  black  hairs  at  the  anterior  bases  of  the  ears:  feet  white; 
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dusky  of  hind  leg  extending  to  and  slightly  beyond  metatarsal  joint; 
underparts  creamy  white  usually  with  a  grayish  cast  caused  by  the 
slaty  undercolor ;  a  large  tawny  pectoral  spot  frequently  present ;  tail 
blackish  brown  above,  w^hite  below,  the  rather  coarse  annulations 
usually  obvious.  Worn  pelage :  More  similar  to  unworn  pelage  than 
usual  in  the  genus ;  upperparts  rather  duller,  more  nearly  ochraceous 
buff,  with  dusky  mixture  minimized  or  changed  to  pale  brownish 
which  appears  in  general  effect  like  fine  vermiculation ;  middle  of 
back  often  nearly  cinnamon.  Adolescent  pelage:  General  effect  of 
upperparts  nearly  sepia  with  a  strong  tinge  of  fawn ;  lateral  line  of 
pale  ochraceous  buff  obvious. 

Skull. — Size  about  as  in  hoylei;  braincase  rather  more  flattened 
anteriorly;  subraorbital  border  usually  sharp-angled  from  parieto- 
frontal suture  to  lachrymal  expansion,  almost  forming  a  shelf;  pala- 
tine slits  laterally  expanded;  interpterygoid  fossa  relatively  wide; 
audital  bullae  rather  small. 

Measurements, — Average  of  8  adult  topotypes:  Total  length,  198 
(189-210) ;  tail  vertebrae,  101,  (95-108) ;  hind  foot,  23.4  (2H-25)  ;  ear 
from  notch  (dry),  16.3  (15.4-17.3). 

Type  specimen. — No.  \\\\  American  Museum  of  Natural  History, 
New  York.  $  adult.  Dec.  2,  1893.  Audley  C.  BuUer.  Skin  in 
fair  condition;  feet  and  tail  somewhat  twisted;  pelage  smooth  and 
clean.     Skull  practically  perfect. 

Remarks. — P.  h.  spicUegus  and  its  near  relatives  levipes^  azteetts, 
etc.,  are  among  the  most  common  of  Mexican  mice.  As  members  of  a 
group  they  are  quite  easily  recognizable,  although  it  is  rather  difficult 
to  formulate  a  set  of  characters  peculiar  to  them,  and  the  distinguisli- 
ing  of  different  forms  within  the  group  is  extremely  perplexing. 
P.  spicileffus  is  fairly  well  restricted  to  the  mountains  of  western 
Mexico,  although  within  this  range  variations  occur  that  more  or 
less  definitely  approach  vowleyK  Uripes^  shnulus^  or  evides.  Its 
bright  tawny  color,  blackish  ears,  etc.,  distinguish  it  from  rowleyi; 
its  smaller  audital  bulla?  and  flattened  supraorbital  border  distinguish 
it  from  most  specimens  of  levipes;  its  larger  teeth  and  longer  nasals 
from  simulus;  and  its  smaller  teeth  and  less  extensively  dusky  hind 
feet  from  emdes.  There  is  much  local  variation  throughout  the 
group,  and  although  the  forms  mentioned  above  are  fairly  well 
marked,  the  great  majority  of  specimens  examined  combine  the  char- 
acters of  two  or  more  of  them  and  have  been  referred  to  the  ones 
they  resemble  most  closely. 

Specimens  examined. — Total  nimiber  232,  from  localities  as  follows: 

Chihuahua:  Sierra  Madre,  65  miles  east  of  Batopilas,  7:  Sierra  Madre, 

near  Guadalupe  y  Calvo,  5. 
Colima:  Uacieudu  San  ^intonlo,  5. 
Durangro:  Chacala,  10;  Coyotes,  12;  El  Salto,  11;  Iluasamota,  2. 
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Jalisco:  Ameeu,  17;   Arroyo  de  Gabalan,  3;   Barranca   Ibarra,   6    (ap- 
proaching e rides )  :  Bolailos,  10:  Estancia  Jalisco,  1;  Etzatlan,  13;  . 
Jacala,  2 ;  La  Cieuega,  4 ;  La  I^guna,  8 ;  I>a  I^ja,  3 ;  Mascota,  1 : 
Sal   si   Pnedes,   1;    San   Sebastian,   23:    Sierra   de  Juanacatlan,   5: 
Talpa,  3:  Waltenakill  Mountains,  13. 

Sinaloa:  Plomosas,  6   (approaching  cvides) ;   Sierra  de  ("hoix,  50  miles 
northeast  of  Choix,  14. 

Sonora:  Mountains  near  Alamos,  18. 

Tepic:  Jalisco,  2:  Pedro  Pablo,  1:  Santa  Teresa,  10  < approaching  ahnu- 

lU8). 

Zacatecas:   Monte  Escobedo,  2;  Plateado,  4;  Sierra  Madre,  10. 

PEROMYSCrS  BOYLEI   SIMULUS  Osoood. 
(PI.  IV.  fig.  4.) 

Peromyscus  spiciUguH  Himulus  Osgcxnl.  Prof.  Biol.  S<xv  Wash..  XVII,  pp.  04-6.5, 
Mar.  21,  1904. 

Type  locality. — San  Bias,  Tepic,  Mexico. 

Geographic  distribytion, — Lowlands  of  the  west  coast  of  Mexico, 
in  Sinaloa  and  Tepic. 

Chofracters, — Similar  to  spicUegv^,  but  smaller  and  avera/srin^  paler; 
nasals  shorter ;  teeth  much  smaller. 

Color. — Almost  as  in  spicilegiis^  but  averaging  slightly  paler,  as 
indicated  by  a  few  specimens  in  new  pelage  that  are  more  nearly 
ochraceous  buff  than  tawny;  tail  in  some  specimens  blackish  all 
around,  not  sharply  bicolor;  pectoral  spot  frequently  present. 

Sknll. — Somewhat  similar  to  that  of  spicilegus^  but  smaller  and 
more  angular;  nasals  and  rostral  part  of  skull  decidedly  shorter: 
parietal  narrower  and  less  shelf  like;  premaxillce  not  exceeding 
nasals;  zygomata  relatively  heavy  and  squared  anteriorly;  molar 
teeth  very  small ;  bony  palate  short. 

Measurements. — Average  of  three  adult  topotypes:  Total  length, 
208;  tail  vertebrae.  111 ;  hind  foot,  23;  ear  from  notch  (dry),  15. 

Type  specimen. — Xo.  88088  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  Apr.  18,  1897.  E.  W.  Nelson.  Skin 
in  good  condition.  Skull  with  last  right  upper  molar  missing: 
otherwise  perfect. 

Remarks. — This  is  a  well-marked  form,  a  coast  representative  of 
the  mountain  animal  spictleg\m.  Specimens  from  Rosario  and  near 
Mazatlan  are  in  nearly  unworn  pelage  and  perhaps  represent  the 
extreme  of  the  form,  in  which  the  color  is  somewhat  paler  than  in 
spifilegus.  The  type  of  simuhis.  which  was  selected  with  particular 
reference  to  its  cranial  characters,  is  somewhat  darker  and  nearly 
the  same  color  as  spicilegvs.  It  may  therefore  be  regarded  as  slightly 
intermediate. 

Specimens  examined. — Total  number  45,  from  localities  as  follows: 

Sinaloa:  Eisculnapa,  20;  near  Mazatlau,  6. 
Tepic:  Navarrete,  3;  Rosario,  10;  San  Bias,  6. 
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PEROMYSCrS  BOYLEI  MADRENSIS  Me 
I*ero7nysvus  madrcnsis  Merriam,  Proc.  Biol.  Soc.  Wash.,  XII,  p.  16,  Jau.  27, 18&S. 

Ti/pe  lo(  ality, — Maria  Madre  Island,  Tres  Marias  Islands,  Mexico. 

Geographic  distribution. — Confined  to  the  Tres  Marias  Islands. 

Characters, — Similar  to  P.  b.  spicilegits^  but  averaging  larger  and 
paler ;  ears  averaging  slightly  smaller. 

Color. — Worn  pelage:  Upperparts  chiefly  dull  ochraceous  buff 
more  or  less  '  peppered '  and  vermiculated  with  brownish  cinnamon, 
the  latter  most  abundant  in  the  middle  of  the  back;  lateral  line 
rather  indefinite,  nearly  clear  ochraceous  buff;  ears  dusky  brownish: 
narrow  orbital  ring  and  spot  at  base  of  whiskers  blackish;  under- 
parts  creamy  or  yellowish  white,  often  with  a  prominent  ochraceou- 
buff  j)ectoral  spot;  feet  dull  white,  tarsal  joint  dusky;  tail  verj'  in- 
distinctly bicoh)r  or  almost  unicolor,  in  some  specimens  dusky  above 
and  dull  whitish  below,  in  others  nearly  uniform  dusky  all  around 
except  proximally  where  it  is  always  somewhat  paler  below. 

Skull. — Practically  as  in  spicilegus^  but  averaging  quite  decidedly 
larger;  skull  in  general  rather  more  elongate;  audital  bullae  and 
molar  teeth  actually  about  as' in  spicilegus^  relatively  smaller. 

Measurements. — Average  of  12  adult  topotypes:  Total  length,  2*24: 
tail  vertebra*,  120;  hind  foot,  26;  ear  from  notch  (dry),  15.6  (14.7- 
17.2). 

Type  specimen. — No.  89223  U.  S.  National  Museum,  Biological 
Survey  Collection.  ^  adult.  May  18,  1897.  E.  W.  Nelson  and 
E.  A.  Goldman.     Specimen  in  good  condition. 

Remarks. — Although  this  is  a  well-marked  form,  it  seems  best  t<» 
treat  it,  as  well  as  its  near  relative  spicilegvs^  as  a  subspecies  of 
hoylei.  Individual  variation  in  madrensis  and  spicilegns  practically 
covers  the  difference  between  them.  Skulls  from  Maria  Cleofa  and 
Maria  Magdalena  are  somewhat  larger  than  tliose  from  Maria  Madre 
and  one  might  almost  consider  the  Maria  Madre  ones  as  intermedia- 
ates.  Certain  of  the  Maria  Madre  skulls  are  exactly  like  skulls  of 
spicilegus  from  the  mainland. 

The  series  from  the  islands  are  in  rather  worn  pelage,  and  when 
compared  with  unworn'  specimens  of  spicihgus  appear  very  pale,  but 
are  only  slightly  paler  than  similarly  worn  examples  of  spicilegns. 

Specimens  examithed:  Total  number  18,  from  localities  as  follows: 

Mexico:  Maria  Cleofa  Island,  3:  Maria  Madre  Island,  14;  Maria  Mag- 
dalena Island,  1. 

PEROMYSCrs  BOYLEI  KVIDES  Osgood. 

Peromyscus  spiciicgun  eridcH  Osjroo*!.  I'roc.  Biol.  Soc.  Wash.,  XVII,  p.  64,  Mar. 
21,  1904. 

Type  locality. — »Iuquila,  Oaxaca,  Mexico. 
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Geogra'phic  distribntion. — Western  Mexico  at  lower  altitudes  than 
P,  h.  spicileffus;  known  from  localities  in  the  States  of  Guerrero, 
Oaxaca,  and  Michoacan. 

ChoTdcters, — Color  as  in  spicUegns^  except  upper  side  of  hind  foot, 
which  usually  has  a  wedge-shaped  dusky  area  extending  fiom  the 
leg  across  the  tarsal  joint  nearly  to  the  base  of  the  toes;  skull  and 
teeth  decidedly  larger  and  heavier. 

Color, — Upperparts  tawny  ochraceous  slightly  mixed  with  dusky, 
this  slightly  or  scarcely  concentrated  medially ;  a  narrow  black  orbital 
ring  and  spot  at  base  of  whiskers;  underparts  creamy  white  usually 
with  a  tawny  pectoral  spot;  tail  blackish  above,  white  below;  fore- 
ami  sooty  to  wrist,  hands  white;  tarsal  joint  and  proximal  half  of 
hind  foot  usually  dusky  except  on  sides. 

Skull. — Similar  to  that  of  spicilegus  but  larger  and  heavier;  supra- 
orbital border,  quite  shelf  like;  molar  teeth  larger  and  heavier;  also 
similar  to  that  of  aztecus^  but  averaging  slightly  shorter  and  broader. 

Measurements. — Average  of  5  topotypes:  Total  length,  208;  tail 
vertebrae,  111;  hind  foot,  23;  ear  from  notch  (dry),  13.6  (12.G-U.5). 
Of  10  adults  from  Los  Reyes,  Michoacan:  222  (212-230);  112 
(105-122) ;  23.6  (23-25). 

Type  Hpecinien. — No.  71426  U.  S.  National  Museum,  Biological 
Sar\'ey  Collection.  $  yg.  adult.  Feb.  28,  1895.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

Remarks. — This  form  appears  to  be  the  western  representative  of 
iiztecuSy  from  which  it  differs  chiefly  in  its  paler  color.  Although  no 
imquesti(Niable  intergrades  between  aztents  and  e rides  are  at  hand, 
nor  any  specimens  from  intermediate  localities,  the  difference  between 
the  two  is  so  slight  and  so  nearly  bridged  by  individual  variation, 
that  the  existence  of  intergrades  is  scarcely  to  be  doubted.  Inter- 
grades between  evides  and  spicilegns  have  been  examined  from  Plo- 
mosas,  Sinaloa  and  Barranca  Ibarra,  Jalisco,  and  even  from  San 
Sebastian,  the  type  locality  of  spicilegus, 

Speeime^is  examined, — Total  number  47,  from  localities  as  follows: 

Qnerrero:  Omilteme,  11. 
Michoacan:  Los  Reyen.  .31. 
Oaxaca:  Juquila,  5. 

PEROMYSCrS  BOYLEI  LKVIPES  (Merriam). 
(PI.  IV,  flj?.  2.) 

Peromyscus  levipes  Merriam,  Proo.  Biol.  Soc.  Wasli.,  XII,  pp.  123-124,  Apr. 

30,  1898. 
Pemmyscus  heaiae  Thomas,  Ann.  &  Mag.  Nat.  Hist.,  I^ndon,  Ser.  7,  XI,  pp. 

485-486,  May,  1903.— Mount  Orizaba,  Mexico. 

Type  locality. — Mount  Malinche,  Tlaxcala,  Mexico. 

Geographic  distribution. — Eastern  and  southwestern  Mexico  and 
western  Guatemala,  chiefly  in  mountainous  regions  from  central 
Noevo  Leon  south   through   San   Luis  Potosi,  Hidalgo,  Veracruz, 
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etc.,  to  southern  Oaxaca:  reappearin^r  in  the  highlands  of  Chiapas 
anji  western  Guatemala. 

Characters, — Similar  to  spuilegus,  but  somewhat  larger  and  darker 
colored:  dusky  mixture  in  upperparts  more  copious:  pelage  usually 
longer  and  softer;  skull  usually  broader:  supraorbital  border  not  so 
sharp-angled:  audital  bulla^  larger.  Similar  to  aztents^  but  color 
much  duller  and  more  dusky. 

Color, — Unworn  pelage :  Ground  color  of  upperparts  varying  from 
rich  ochraceous  buff  to  tawny  always  strongly  modified  by  dusky, 
producing  a  general  effect  that  varies  from  russet  to  Prout  brown; 
sides  with  tawny  i-ather  predominating;  lateral  line  not  sharply 
marked ;  back  with  dusky  usually  predominating,  sometimes  forming 
a  blackish  diffuse  stripe,  often  taking  the  form  of  close  lines;  orbital 
ring  blackish,  slightly  produced  posteriorly  toward  a  grizzled  area 
between  the  eye  and  the  base  of  the  ear;  ears  dusky,  scarcely  edged 
with  whitish ;  a  tuft  of  soft  blackish  slate  hairs  at  the  anterior  base 
of  the  ear;  underparts  creamy  white,  never  thoroughly  concealing  the 
slaty  undercolor;  a  {sectoral  spot  sometimes  present;  feet  white,  tarsal 
joint  sharply  marked  with  dusky;  tail  bicolor,  brownish  dusky  above, 
white  below,  under  side  sometimes  flecked  with  dusky.  Worn  pelage: 
(xeneral  effect  of  sides  and  upperparts  bright  cinnamon  or  ochraceous 
buff  to  tawny  usually  with  a  darker  middorsal  area  of  russet  or  Prout 
brown ;  dusky  markings  reduced  throughout  and  more  brownish  than 
blackish. 

Skull, — Quite  variable;  usually  larger,  shorter,  broader,  and  with 
larger  audital  bullae  and  molar  teeth  than  in  spicilegus;  supraorbital 
border  not  so  sharp-angled  and  seldom  showing  much  tendency  to  the 
development  of  a  shelf;  infraorbital  notch  slight  or  scarcely  evident. 
Similar  to  that  of  azteeus  but  usually  shorter  and  broader;  audital 
bulla*  averaging  larger;  supraorbital  border  not  so  sharp-angled. 

Measurements, — Type  and  1  topotype,  respectively:  Total  length, 
200,  184;  tail  vertebrW,  102,  93;  hind  foot,  23.5;  22.  Two  adults  from 
Maltrata,  Veracruz:  212,  192;  114,  102;  25,  22.  Average  of  ten 
adults  from  p:ncamacion,  Hidalgo:  208  (198-234) ;  108  (97-128)  :  24 
(23-25) ;  ear  from  notch  (dry)  16.2  (15.6-16.7).  Average  of  seven 
adults  from  Zunil,  Guatemala,  212  (204-227) ;  110  (103-123) ;  23.9 
(23.5-25). 

Type  spedmen, — No.  53673  U.  S.  National  Museum,  Biological 
Survey  Collection.  <J  adult,  old.  May  12,  1893.  E.  W.  Nelson 
and  E.  A.  Goldman.     Specimen  in  good  condition. 

Remarks, — This  is  a  common  and  widely  distributed  form  throu^- 
out  most  of  the  mountainous  parts  of  eastern,  central,  and  southern 
Mexico  and  Guatemala.  Although  doubtless  many  mountain  colo- 
nies are  quite  isolated,  there  is  comparatively  little  local  variation. 
Thus,,  those  of  the  highlands  of  Chiapas  and  Guatemala  are  sepa- 
rated from  those  of  more  northern  localities  by  the  low  and  relatively 
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arid  region  of  the  Isthmus  of  Tehuantepec.  Yet  series  from  Guate- 
mala do  not  differ  from  comparable  series  from  Hidalgo,  for  exam- 
ple ;  or  if  there  is  any  difference  between  selected  specimens  it  is  no 
greater  and  is  usually  less  than  individual  variation  in  each  of  the 
series  concerned.  Individual  variation  is  relatively  great,  especially 
in  size  and  cranial  characters.  The  size  of  the  audital  bullae,  while 
averaging  greater  than  in  apicilegusj  aztecus^  etc.,  is  extremely  varia- 
ble, and  often  each  specimen  of  a  considerable  series  from  one  local- 
ity has  slightly  peculiar  bullw.  The  size  of  the  molar  teeth  also  varies, 
and  in  some  cases  to  such  an  extent  that  suspicion  arises  that  two  dis- 
tinct species  are  being  confused.  Nevertheless,  it  does  not  seem  pos- 
sible to  prove  this.  Color  variation  runs  from  specimens  as  bright 
as  spii-ilegus  to  others  almost  as  dark  as  leptnnis. 

Certain  individuals  in  almost  every  series  can  scarcely  be  dupli- 
<"ated  elsewhere,  and  even  the  type  of  le  ripen  is  not  exactly  like  any 
of  several  topotypes.  Under  these  circumstances,  the  only  logical 
course  seems  to  be  to  unite  all  of  one  general  type  under  the  name 
lemptH.  Specimens  from  Xuevo  Leon  average  rather  smaller  than 
usual  and  show  much  resemblance  to  spicileguH  in  color,  but  they  may 
l>e  exactly  matched  among  specimens  from  the  general  vicinity  of  the 
tyi>e  locality.  At  other  localities  the  average  size  may  be  large,  but 
this  again  is  nearly  or  quite  covered  by  individual  variation.  'P, 
heatae"^  described  from  Mount  Orizaba,  relatively  very  near  Mount 
Malinche,  is  an  undoubted  synonym,  being  well  within  the  range  of 
variation  ordinarily  found  in  the  hoylei  group.  Mr.  Thomas  had  no 
specimens  of  levipes  and  attempted  no  comparisons  with  it  at  the 
time  he  proposed  the  name  heatae.     . 

Sperimens  examined:  Total  number  40*2,  from  localities  as  follows: 

Chiapas:  Canjob,  4;  Comitan,  16;  mountains  near  Comitau.  3;  Valley  of 

Comitan,  18;  Sau  Cristobal,  22;  Teopisca  (20  ni.  southeast),  6. 
Ouatemala:  Calel,  6 ;  Hacienda  Chancol,  21 ;  Todos  Santos,  4 :  Volean 

Santa  Maria,  13;  Zunll,  23. 
Ouerrero:  Ayusinapa,  4  (approaching  spwilepm?)  :  mountains  near  Chil- 

panclngo,  38. 
Hidalgo:  El  Chico,  17;  Encaniacion,  25;  Pinal  de  Amoles,  10;  Real  del 

Monte,  7;  Tulancingo,  4. 
Jalisco:  Oeotlan,  1;  Zapotlan,  1. 
Mexico:  Tlalpam,  1. 
Michoacan:  Patzcuaro,  1. 

Horelos:  Cuemavaca,  1;  Tetela  del  Volean,  3  (aberrant). 
Nuevo  Leon:  Cerro  de  la  Silla,  18;  Monterey,  37  (aberrant). 
Oaxaca:  Cerro  San  Felipe,  4;  Mount  Zemi)oaltepec,  3;  mountains  west 

of  Oaxaca,  8;  mountains  near  Ozolotepec,  11 ;  Reyes,  20;  San  Miguel, 

5;  Tamazulapam,  1. 
Paebla:  Atlixco,  2;  San  Martin,  1;  Tochimiico,  4  (aberrant). 
San  Luis  Potosi:  Villa r,  11. 
Tlaxcala:  Mount  Malinche,  4. 
Veracroz:  Maltrata,  6;  Orizaba,  2;  Perote,  4;  Xometla   Camp.   Mount 

Orizaba,  6 ;  Xuchil,  6. 
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PEROMYSCrs  BOYLEI  AZTECT'S  (Saussuee). 

in.  IV,  fiR.  5.) 

FfcftpcromyM  aziccun  Sausniire,  Rev.  et  Mug.  de  Zo<>l..  Paris,  XII.  pp.  105-106. 

pi.  IX,  flg.  4,  Mar.,  IHIM). 
P\eromyHCUH^   aztecun  Tboiuas.  Ann.  &  Mag.   Nat.   Hist.,  »er.  «,  XIV,   p.  3<m. 

Nov.,  1«M. 

Type  locaVity, — Mexico;  probably  the  vicinity  of  Mirador.  Vera- 
cruz. 

(reoffraplur  dhfrihution, — I^ower  austral  zone  (and  i>ossibly  part 
of  humid  tropical)  of  parts  of  the  States  of  Veracruz  and  Puebla. 

ChamctevH, — Size  uie<liuni  (hind  foot  2;i-2G),  slightly  larger  than 
hripen^  smaller  than  luexiranuH  and  oaxacennis;  tail  about  equal  to 
head  and  body,  rather  coarsely  hairy  and  usually  decidedly  bicolor; 
ears  mcKlerate,  very  thinly  haired;  color  very  rich,  chiefly  deep 
tawny;  most  similar  to  P,  h,  e rides  but  size  slightly  larger;  ears 
larger,  and  color  richer;  skull  with  supraorbital  border  sharp-angle*! 
but  not  definitely  beaded. 

Color. — Upperparts  deep  rich  tawny  with  light  mixture  of  blackish 
on  sides  and  heavier  on  dorsum  forming  a  poorly  defined  blackish 
dorsal  area;  black  orbital  ring  and  spot  at  base  of  whiskers  sharply 
defined  against  tawny  cheek;  toes  and  distal  part  of  feet  white;  front 
side  of  forearm  tawny  and  dusky  nearly  or  quite  to  wrist ;  outer  side 
of  hind  leg,  tarsal  joint,  and  median  proximal  half  of  upper  side  of 
hind  foot  blackish  brown :  e^irs  dusky  without  definite  pale  edgings, 
a  tuft  of  partly  concealed  blackish  hairs  at  their  anterior  bases;  tail 
blackish  brown  above,  white  or  white  lightly  sprinkled  with  brownish 
l>elow;  underparts  creamy  white,  occasionally  with  a  small  tawny 
pectoral  spot.  Worn  pelage:  Very  similar  to  unworn  pelage  but 
slightly  duller  and  with  tawny  still  more  largely  predominating  over 
the  dusky  mixture;  dorsum  but  little  different  from  sides. 

Skidl. — Size  medium;  teeth  relatively  large;  braincase  rather  deep 
and  slightly  elongate;  interparietal  large;  supraorbital  border  sharp- 
angled,  but  not  l>eaded;  zygomata  quite  distinctly  notched  anteri- 
orly; audital  bulla*  rather  small;  interpterygoid  fossa  rather  wide 
and  expanded  anteriorly.  Most  like  that  of  erides^  but  slightly  larger 
and  more  angular;  smaller,  with  relatively  larger  teeth  than  in 
oax(uenfiis  or  mexicanuH;  braincase  narrower,  supraorbital  border 
more  sharply  angled,  and  audital  bullae  smaller  than  in  leripes. 

MeasuremenfH, — Average  of  5  adults  from  Mirador,  Veracruz: 
Total  length,  ±20  (215-238) ;  tail  vertebra*,  113  (107-121) ;  hind  foot, 
24.5  (24-26) ;  ear  from  notch  (dry),  15.2  (14.5-16). 

Type  spechnen. — In  the  original  description  (1.  c,  p.  106,  foot- 
note), Saussure  stated  that  he  had  3  sj^ecimens  and  naturally  at  that 
date  he  did  not  specify  one  of  them  as  the  type.     At  least  two  of 
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these  specimens  now  exist,  one  a  mounted  specimen  accompanied  by 
a  skull  in  the  Geneva  Museum,"  and  the  other  a  skin  in  rather  poor 
condition  in  the  U.  S.  National  Museum.  The  figure  of  the  molar 
teeth  published  by  Saussure  doubtless  represents  the  Geneva  speci- 
men, since  this  has  the  only  skull  known  to  have  been  preserved. 
Therefore  if  a  type  must  now  be  selected,  it  should  be  the  Geneva 
specimen.  The  specimen  in  the  U.  S.  National  Museum  (No.  3926) 
is  perhaps  of  greater  value  for  comparison,  as  it  is  a  skin  and,  not 
having  been  much  exposed  to  light,  shows  nearly  its  original  colors. 
It  is  slit  down  the  middle  of  the  back  and  only  the  head  and  legs 
are  stuffed  with  cotton.  Some  hair  is  gone  from  the  throat,  the  left 
ear  is  imperfect,  and  the  distal  half  of  the  tail  absent;  otherwise  it 
is  well  preserved  and  agrees  in  every  respect  with  recently  collected 
specimens  from  Mirador,  Veracruz,  which,  in  the  lack  of  exact 
knowledge,  may  be  assume<l  to  be  the  type  locality,  as  it  is  certain 
that  some  at  least  of  Saussure's  specimens  were  taken  near  there. 

Remarks, — P.  h.  aztecus  is  characterized  chiefly  by  its  very  rich 
tawny  color,  and  by  this  may  be  readily  distinguished  from  most 
other  species  of  eastern  Mexico.  P,  oaxacensis  approximates  this 
richness  of  color,  but  is  considerably  larger  and  occurs  at  greater 
elevations.  P.  viexicaiius  is  also  larger  and  has  relatively  small  teeth, 
less  tawny  color,  and  irregularly  marked  tail.  P.  h.  leripes  is  more 
nearly  the  size  of  aztecus^  but  has  smaller  teeth,  larger  audital  bulla*, 
and  less  tawny  color. 

It  is  with  some  reluctance  that  aztecun  is  included  among  the  sub- 
species of  boyleu  but  no  break  in  the  continuous  series  of  definable 
forms  seems  discoverable.  From  spiHIegus  to  eviden  is  but  a  short 
step,  and  from  e  rides  to  aztect/s  but  another,  and  each  is  almost  or 
quite  bridged  by  individual  variation.  Although  spicflegns  is  be- 
lieved to  intergrade  with  leHpes,  there  is  no  evidence  that  aztecfin 
does  so,  and  it  would  not  be  surprising  to  find  both  aztecus  and 
leripe^  at  one  locality. 

The  applicability  of  Saussure *s  name  to  this  form  is  scarcely  to  be 
doubted,  for  even  if  the  specimens  still  extant  are  disregarded,  the 
original  description  is  so  accurate  ancl  complete  as  to  be  conclusive. 
The  combination  of  rich  tawny  color  and  the  extension  of  dusky  on 
the  hind  feet  has  not  been  found  in  any  other  species  of  eastern 
Mexico.  Both  these  characters  are  emphasized  by  Saussure,  as  shown 
from  the  following  extracts  from  his  description : 

I>e  pied  blanchfttre,  avee  le  premier  tiers  brun-gris  en  dessiis.  *  ♦  ♦ 
sou  vent  aussl  le  pied  post^rieur  est  gris-brun  jusqu'aux  doigts  et  m016  de  poils 
blancs  ♦  •  *  par  ses  flancs  qui  sont  cl'im  ferrugineux  cannelle  ainsi  que  la 
face  externa  des  pattes  ant^rieures.     Cette  e*)uleur  est  trds-prononeC'e. 

« 1  am  Indebted  to  Dr.  Merriani^  for  notes  and  a  careful  description  of  this 
specim^i,  which  was  critically  examined  by  him  some  years  apo. 
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Speciinem  examined. — Total  number  18,  from  localities  as  foUowb: 
Puebla:  Huachinaugo,  6. 
Veracruz:  Jalajta,  2:   'Mexico/  1;  Mlrador,  \\, 

PEROMYSCUS    OAXACENSIS    Mekriam. 
(PI,  III,  fig.  5.) 

PeromyscuH  oaxaccnms  Merriain,  Proe.  Biol.  Soc.  VVasli.,  XII,  p.  122,  Apr.  3«X 
1898. 

Type  locality. — Cerro  San  Felipe,  Oaxaca,  Mexico.  Altitude  10,300 
feet. 

Geographic  distribution. — High  altitudes  in  southern  Mexico, 
chiefly  in  the  State  of  Oaxaca;  reappearing  in  the  mountains  of 
central  Chiapas. 

Characters. — Size  rather  large  (hind  foot  25-29) ;  tail  decidedly 
longer  than  head  and  body,  well  haired  and  evenly  bicolor;  sole  of 
hind  foot,  except  plantar  tubercles,  hairy;  ears  relatively  small; 
color  chiefly  rich  tawny ;  similar  in  general  characters  to  P.  b.  aztecus^ 
but  larger  and  longer-tailed;  skull  heavier. 

Color. — Upperparts  rich  tawny  mixed  with  black;  middle  of  back 
more  blackish,  sides  and  shoulders  more  tawny ;  sides  of  face  tawny 
with  scarcely  a  suggestion  of  grayish ;  orbital  ring  and  spot  at  base 
of  whiskers  black;  sides  of  nose  buffy;  ears  very  thinly  haired, 
scarcely  or  not  at  all  edged  with  whitish;  feet  white,  tarsal  joint 
dusky ;  underparts  creamy  white ;  tail  evenly  bicolor,  blackish  above, 
white  below.  Worn  pelage:  General  effect  of  upperparts  bright, 
rich  tawny  shading  to  cinnamon  rufous  in  middle  of  back  and  but 
little  modified  by  mixture  of  dusky.  Adolescent  pelage:  Upperparts 
mixed  pale  tawny  and  dusky,  producing  a  general  effect  approaching 
bistre  and  sepia.  Color  in  all  pelages  almost  exactly  as  in  P.  6, 
aztecus. 

SkitTI, — Similar  to  that  of  P.  b.  aztecus,  but  averaging  larger  and 
heavier:  cheek  teeth  larger;  audital  bulla*  actually  slightly  larger, 
relatively  about  same  size ;  palatine  slits  larger ;  supraorbital  border 
sharp-angled  but  not  beaded;  general  characters  about  as  in  hylo- 
cetes^  but  audital  bullae  slightly  smaller. 

Measurements. — Type:  Total  length  242;  tail  vertebrae  122;  hind 
foot  27.  Average  of  6  adults  from  San  Cristobal,  Chiapas:  Total 
length  246  (241-260);  tail  vertebrae  127  (120-135);  hind  foot  27; 
ear  from  notch  (dry)  16.7  (15.8-17.5). 

Type  specimen. — No.  68426  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  Sept.  1,  1894.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

Renmrks. — Individual  variation  so  nearly  bridges  the  difference 
between  oaxacensis  and  aztecus  that  very  little  objection  could  be 
made  if  oaxacensis  were  included  with  aztecus  as  a  subspecies  of  the 
hoylei  series.     In  its  rich  tawny  color  and  all  general  characters  it 
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is  closely  similar  to  aztecus^  differing  merely  in  larger  size  and  longer 
tail.  It  inhabits  much  more  elevated  regions  than  aztecics  and  occurs 
at  the  same  localities  with  another  member  of.  the  boylei  series, 
let'ipes^  from  which  it  may  be  distinguished  both  by  external  and  by 
cranial  characters.  Possibly  here  is  another  example  of  two  sub- 
species of  the  same  group  occurring  together,  for  levipes  appears  to 
intergrade  with  spicilegus^  spicUegus  with  evides  and  aztecics^  and 
quite  probably  dztecus  with  oaxaceiiais.  However,  until  the  evidence 
is  more  complete,  it  is  perhaps  best  to  consider  oaxacensis  as  distinct. 
In  some  conditions  of  pelage,  mexicanus  may  show  considerable 
i-esemblance  to  oaxaceiiais^  but  the  latter  is  always  distinguishable  by 
its  more  hairy,  sharply  and  evenly  bicolor  tail. 

/Specimens  examined, — ^Total  number  69,  from  localities  as  follows : 
Chiapas:  Comitan  VaUey,  5;  Pinabete,  12;  San  Cristobal.  24. 
Oaxaca:  Cerro  San  Felipe,  2:  Comaltei)ec,  1;  Oaxaca  (15  m.  west),  6; 
Reyes,  19. 

PEROMYSCrs  HYLO(^prrES  Mebbiam. 

(PI.  Ill,  tlK.  8.) 

Perofny8cu4f    hylocetcH    Merriaui.    Proc.    Riol.    Soc*.    Wash.,    XII,    p.    124,    Apr. 
30,  1898. 

Type  locality. — Patzcuaro,  Michoacau,  Mexico.  Altitude  7,000 
feet. 

Geographic  distribution, — Mountainous  parts  of  Miciioacan  and 
southern  Jalisco;  east  to  mountains  near  the  Valley  of  Mexico. 

Characters, — Size  medium;  tail  rather  short,  usually  shorter  than 
head  and  body,  well  clothed  with  hair  and  sharply  bicolor;  color 
rather  dark;  most  similar  to  evides  and  oaxacensis^  but  differing  from 
both  in  relatively  diorter  tail  and  larger  audital  bullae. 

Color. — Unworn  pelage:  .Upperparts  pale  ochraceous  buff,  becom- 
ing tawny  on  sides,  heavily  mixed  with  blackish,  forming  a  more  or 
less  definite  blackish  dorsal  stripe;  a  narrow  lateral  line  nearly  clear 
tawny,  widening  somewhat  on  lower  cheeks;  nose  and  postorbital 
region  slightly  grayish;  orbital  ring  and  spot  at  base  of  whiskers 
sharply  blackish;  ears  thinly  clothed  with  brownish  hairs,  scarcely 
or  not  at  all  edged  with  whitish,  soft  blackish  partly  concealed  hairs 
at  anterior  bases;  underparts  creamy  white,  usually  modifie<l  l)y 
blackish  slate  undercolor;  feet  chiefly  white,  dusky  extending  nearly 
to  carpal  joint  and  over  tarsal  joint  sometimes  halfway  to  the  end  of 
the  hind  foot;  tail  sharply  bicolor,  blackish  above,  white  below. 
Worn  pelage:  General  effect  of  upperparts  cinnamon  to  russet;  dor- 
sal stripe  not  well  differentiated,  but  dark  undercolor  showing 
throughout  upperparts ;  lateral  line  scarcely  distinct ;  otherwise  as  in 
unworn  pelage. 
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Skull, — Similar  in  general  form  to  those  of  azteciis  and  oaxacenm; 
audital  bull»  slightly  inflated,  larger  than  in  elides  or  odxacerm^^ 
but  smaller  than  -in  diffieilis  or  melanopkrys;  palatine  slits  rather 
large;  interpterygoid  fossa  somewhat  widened  anteriorly;  no  supra- 
orbital bead,  but  frontals  rather  wide  and  supraorbital  border  de- 
cidedly sharp-angled,  sometimes  forming  a  slight  shelf;  nasals  rather 
narrow  and  depressed  anteriorly;  premaxillae  somewhat  expanded 
laterally. 

Mettsuremervta. — Type:  Total  length,  238;  tail  vertebrse,  114;  hind 
foot,  25.  Average  of  6  adults  from  Mount  Tancitaro,  Michoacan: 
Total  length,  227  (220-237) ;  tail  vertebrse,  113  (106-117)  ;  hind  foot, 
26.1  (25-27) ;  ear  from  notch  (dry),  18  (17.5-18.5). 

Type  specimen. — No.  50423  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult  July  27,  1892.  E,  W,  Nelson  and 
E.  A.  Goldman.     Specimen  in  good  condition. 

Remarks. — ^This  species  is  evidently  a  member  of  the  hoylei  series, 
but  appears  to  be  distinct,  although  it  approaches  aztecus  and  evUn 
very  closely.  Its  slightly  shorter  tail,  more  blackish  color  and 
larger  audital  bulla?  are  the  chief  characters  distinguishing  it  from 
these  forms.  It  averages  somewhat  larger  throughout  and  the  skull 
is  usually  heavier ;  but  there  is  some  variation  in  size,  and  skulls  are 
found  practically  identical  with  those  of  evides^  save  that  the  audital 
bullae  are  slightly  larger.  It  closely  resembles  oaxaeenms  in  color 
and  general  characters,  but  is  easily  separated  from  that  species 
by  its  shorter  tail.  From  leripes  it  is  distinguished  by  its  sharp- 
angled  supraorbital  border  and  less  abruptly  constricted  frontals. 

Specimens    examined. — ^Total     number    74,     from    localities    as 

follows : 

Jalisco:  Sierra  Nevada  de  (V)Iiiiia,  13. 

Mexico:  Amecaiiieca,  X 

Michoacan:  Moiiut  Taiicltaro,  17:  Patambau,  37;  Patzc^aro,  3. 

Morelos:  HuitzUac,  1. 

Key  to  subspecies  of  Peromyscus  pectoralis. 

Sizp  largor ;  hind  foot  21-23;  tall  relatively  Hhorter,  averaging  Iphs  than  100. 

Western  Texas  and  Mexico  near  the  Ulo  (irande P.  p.  laceUtnMn 

Size  smaller ;  hind  foot  20-22 ;  tail  averaging  more  than  100.     North  Central  Mexico. 
Size  smaller ;  color  paler ;  no  pectoral  spot ;  tarsal  joint  white, 

P.  p.  eremicoide^ 

Size    larger ;    color   darker ;    usually    with    a    buffy    pectoral    spot ;    tareal  Joint 

usually  with  at  least  a  trace  of  dusky P.  pectoroli*. 

PEUOMYSCrS  riOCTOUALlS  Ohuooi*. 

PeromyscuH   atiicnirri   prcloraHH   Osgood.    Proo.    Biol.    Soc.    Wash.,   XVII,  pp. 
r)<>-60,  Marcli  21,  1004. 

Type  locality. — Jalpan,  Queretaro,  Mexico. 

Geographic  distribution. — Known  from  scattered  localities  in  the 
Sonoran  zone  of  eastern  and  central  Mexico,  from  central  Nuevo 
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Leon  south  to  Queretaro,  and  thence  west  through  southern  San  Luis 
Potosi  and  (probably)  Guanajuato  to  eastern  Jalisco  and  southern 
Zacatecas. 

Characters. — Size  and  proportions  about  as  in  /*.  eremicus;  color 
darker  and  more  vinaceous;  tail  more  coarsely  annulated  and  more 
hairy,  sole  of  hind  foot  somewhat  hairy  on  proximal  third ;  skull  and 
teeth  widely  different.  Closely  similar  in  general  characters  to  P. 
rowleyi  and  P.  levipeti^  but  with  relatively  longer  tail  and  always 


Fio.    5. — Distribution    of   Peromynvus   pvctorulin,   P.    tufffalops,   P.    furvus,   and 

/*.  guatemalcHHiH. 

distinguishable  by  smaller  size,  ])articularly  bv  smaller  skull  and 
molar  teeth. 

Color, — Unworn  pelage:  Ground  color  of  upperparts  pale  oclira- 
ceous  buff,  thickly  sprinkled  with  dusky,  producing  a  general  effect 
of  dark  wood  brown ;  sides  of  head  behind  eyes  slightly  grayish ;  a 
narrow  dusky  orbital  ring;  underparts  white,  pectoral  region  usually 
strongly  buffy  ochraceous;  ears  brownish  dusky,  narrowly  edged  with 
whitish,  no  markings  about  base;  feet  white,  tarsal  joint  usually 
with  little  or  no  extension  of  dusky  from  leg;  tail  variable,  dusky 
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brownish  above  and  white  or  often  with  a  considerable  sprinkling  of 
dusky  below.  Worn  pelage:  Upperparts  pale  ochraceous  buff, 
heavily  mixed  with  dusky  cinnamon,  producing  an  effect  of  pale 
russet ;  sides  of  head  usually  showing  more  grayish  than  in  unworn 
pelage;  otherwise  not  peculiar. 

SkulL — Most  similar  to  that  of  rowleyh  but  smaller  throughout: 
rostrum  relatively  somewhat  broader  and  heavier;  braincase  les^ 
vaulted;  molar  teeth  decidedly  smaller.  Somewhat  similar  to  that 
of  leripeti^  but  smaller;  lacrymal  ••egion  less  swollen;  premaxilla* 
usually  ending  slightly  beyond  the  even  nasals;  interparietal  rela- 
tively large. 

Meamirements, — Type:  Total  length,  210;  tail  vertebra^,  114;  hind 
foot,  22.  Average  of  10  adults  from  Villar,  San  Luis  Potosi :  201 
(195-209);  110.7  (102-115);  21  (20-22);  ear  from  notch  (dry), 
15.5  (15.4-17.2). 

Type  specimen. — No.  81236  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  Aug.  80,  1896.  E.  W.  Nelson  and  E. 
A.  (Toldnuui.    Specimen  in  good  condition. 

Remarks. — This  is  the  representative  of  a  small  group  of  sub- 
species any  of  which  in  certain  pelages  shows  considerable  superficial 
resemblance  to  P.  eremicun  or  some  of  its  forms.  That  none  of  them 
are  closely  related  to  eremieus  is  easily  demonstrated  by  a  compari- 
son of  the  molar  teeth.  They  are  really  nearest  to  P.  hoylei  and  its 
subspecies,  from  which  they  may  be  distinguished  by  smaller  size, 
relatively  longer  tails,  and  certain  cranial  characters.  The  absence 
of  dusky  markings  on  the  tarsal  joint,  which  is  characteristic  of  the 
other  forms  eremicoideH  and  laceianiiH^  is  not  absolutely  constant  in 
pertoralis.  The  majority  of  specimens,  however,  show  no  trace  of 
such  niarking.  Tlie  name  pevtorallH  is  bv  accident  the  first  one  ap- 
plied to  a  member  of  this  group,  having  been  cited  as  a  subspecies  of 
atf  irate/ f\  the  type  of  which  proved  to  be  another  species.**  The  form 
pectoralh^  as  its  name  implies,  is  characterized  by  the  presence  of  a 
buffy  ])ectoral  spot.  AMien  this  is  absent  or  not  well  developed,  as  is 
sometimes  the  cas(»,  the  form  may  be  distinguished  from  eremicoides 
and  laceiaiius  by  its  darker  color. 

Spcrhtiens  ewanilned, — Total  number  62,  from  localities  as  follows: 

JaUsco:  Atemajac,  2:  Rarrauca  Ibarra,  1;  Bolanos,  1;  Colotlan,  1. 

Nuevo  Leon:  Cerro  de  la  SiUa,  2;  Monterey,  10. 

Queretaro:  Jalpaii,  5. 

San  Luis  Potosi:  .Tesus  Maria,  1  ;  ViUar,  10. 

Tamaulipas:  Victoria,  26. 

Zacatecas:  Hacienda  San  Juan  Capistrano,  2;  Monte  Escobedo,  1. 


«Cf.  Railey,  Proc.  Biol.  Soc-.  Wasli.,  XIX,  pp.  n7-r.s,  IliO**. 
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PEROMYSCUS   PECTORALIS    EKEMICOIDES   Osgood. 

(PI.  IV,  fig.  7.) 

Peromysctut  attwateri  ereinicoides  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  p.  60, 
March  21,  1904. 

Type  locality. — Mapinii,  Durango,  Mexico. 

Geographic  distrihatioih. — North  central  Mexico,  chiefly  in  the 
States  of  Durango,  Coahuila,  and  Chihuahua;  north  to  southern 
Arizona. 

Characters. — Similar  to  P.  pectm'alis\  but  smaller  and  paler;  color 
nearly  as  in  P.  />.  laceianas  and  often  much  as  in  P.  erefnicas;  ears 
quite  small;  skull  small  and  light;  audital  bullae  very  small:  soles  of 
hind  feet  usually  slightly  hairy  proximally  but  sometimes  naked, 
at  least  medially. 

Color. — Upperparts  mixed  pinkish  butf  and  dusky,  producing  the 
general  effect  of  pale  broccoli  brown;  lateral  line  pinkish  buff;  facial 
region  between  eye  and  ear  grayish ;  underparts  pure  creamy  white 
without  trace  of  pectoral  spot ;  feet  white,  no  dusky  marking  on 
tarsal  joint;  tail  pale  grayish  dusky  above,  white  below. 

Skull. — Similar  to  that  of  pectoralis  but  decidedly  smaller ;  audital 
bullae  very  small;  nasals  short  and  only  slightly  or  not  at  all  ex- 
ceeded by  the  ascending  branches  of  the  premaxilla*;  rostrum  slight^ 
depressed;  interorbital  constriction  relatively  wnde. 

Measarements. — Type  and  one  topotype:  Total  length,  180.  105; 
tail  vertebrae,  102,.  Ill;  hind  foot,  20,  21;  ear  from  notch  (dry), 
14.3, 16.6. 

Type  specimen. — No.  57729  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  Dec.  15,  1893.  E.  A.  Goldman. 
Specimen  in  good  condition. 

Remarks. — This  form  is  readily  distinguishable  from  pectoralis 
by  its  small  size^  paler  color,  and  pure  white  underparts.  From 
lac(>ianns  it  differs  chiefly  in  smaller  size.  Its  resemblance  to  ere  in - 
icus^  particularly  when  in  worn  or  immature  pelage,  is  remarkable. 
The  external  characters  distinguishing  it  from  eremicus  are  smaller 
ears,  slightly  more  hairy  tail,  and  w^hite  tarsal  joints.  But  these  are 
sometimes  difficult  to  appreciate,  as  the  tail  in  ereinicvs  is  often  quite 
hairy,  and  the  dusky  on  the  tarsal  joint  sometimes  so  little  developed 
as  to  be  scarcely  apparent.  However,  the  molar  enamel  pattern,  ex- 
cept in  extremely  worn  teeth,  is  always  diagnostic,  eremicoides  having 
the  small  accessory  cusps  and  ei'f'iniras  l)eing  without  them.  wSpeci- 
mens  from  the  type  locality  of  erc/niroidfs  and  a  few  neighboring 
localities  are  well  characterized  by  their  small  size,  but  many  from 
outlying  localities,  though  referable  to  en/niroides,  ar<»  larger  and 
approach  laceianu.s  or  pectoralis.    Three  specimens  from  Fort  Tlua- 
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cluica,  Ariz.,  seem  indistinguishable  from  typical  ereniicaideis.    Fur- 
ther material  from  this  region  is  much  needed. 
Specimens  examined, — Total  number  56,  from  localities  as  follows: 

Arizona:    Fort  Hiiaehuca,  3. 

Chihuahua:  Chihuahua,  3;  Sauta  Eulalia,  8. 

Coahuila:  Carueros,  3;  Jaral,  2;  Jimulco,  4;  SaltlUo,  10;  Sierra  Encar- 

naciou,  1. 
Duran^o:   Inde,  6;  Mapimi;  2. 
Nuevo  Leon:  Santa  Catarina,  9. 
Tamaulipas:  Jaumave  Valley,  2  (aberrant)  ;  Miquihuana,  3. 

PEROMYSCrS  PECTORALIS  LACEIANIS  Bailey. 

Pcromyseus  attwateri  Bailey,  N.  Am.  Fauna  No.  25,  p.  10C»,  11)()5— not  of  Allen. 
Peromyacus  pectoralis  laceianus  Bailey,  Proc.  Biol.  Soc.  Wash.,  XIX,  pp.  57-58, 
May  1,  1906. 

J't/pe  locality, — Lacey  Ranch,  near  Kerrville,  Tex. 

Geographic  distribution, — West  central  Texas,  fi'om  the  vicinity 
of  Austin  to  the  Big  Bend  of  the  Rio  Grande  and  immediately  adja- 
cent parts  of  Mexico. 

Characters, — Similar  to  P,  p.  eremicaides,  but  larger  and  with  tail 
relatively  shorter;  somewhat  similar  to  P.  b.  attwateri  but  smaller; 
color  more  grayish ;  feet  and  tarsal  joint  white  without  dusky  nlark- 
ing;  skull  and  teeth  smaller. 

Color, — Unworn  pelage :  Similar  to  eremicoides^  but  slightly  more 
vinaceous;  ground  color  of  upperparts  pinkish  buif  with  a  variable 
mixture  of  dusky,  not  especially  concentrated  on  dorsum  but  quite 
evenly  distributed;  general  effect  varying  from  broccoli  brown  to 
wood  brown;  underparts  creamy  white;  no  white  at  bases  of  ears: 
feet  white,  tarsal  joint  not  marked  with  dusky ;  tail  pale  brown  above, 
white  below.  Worn  i:)elage:  Dusky  of  upperparts  paler  and  less 
extensive;  predominating  color  pale  ochraceous  buff  to  pinkish  buff 
or  dusky  so  changed  to  cinnamon  brown  shades  that  the  general  effect 
of  the  upperparts  is  a  peculiar  shade  variously  approaching  the  ecru 
drab,  cinnamon,  and  fawn  of  Ridgway. 

Skull, — Similar  to  that  of  pectoralis :  decidedly  larger  than  that 
of  eremicoides ;  rostrum  averaging  slightly  heavier  than  in  either. 
Somewhat  like  that  of  attwaten  but  decidedly  smaller;  molar  teeth 
smaller  and  weaker;  braincase  relatively  more  elongate;  interparietal 
relatively  larger. 

Measurements, — Type:  Total  length,  185:  tail  vertebrae,  95;  hind 
foot,  23.  Average  of  6  topotypes:  187  (185-192) ;  96  (94-100) ;  22.1 
(22-23) ;  ear  from  notch  (dry),  15.8  (15-16.2). 

Type  specimen, — No.  97063  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  young  adult.  May  3, 1899.  V.  Bailey.  Speci- 
men in  good  condition. 
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Remarks, — Of  the  numerous  fonns  occurring  in  Tex*is,  this  one 
is  apt  to  be  confused  with  eremiciis  and  attwateH  only.  Dental 
characters  readily  eliminate  eremicus^  and  the  presence  of  dusky 
markings  on  the  tarsal  joints  of  attwateri  suffices  to  remove  it  from 
consideration.  At  first  sight  Idceiavus  conveys  the  impression  of  a 
rather  pale  grayish  individual  of  attwateri  or  rowleyi\  and  its  skull 
is  sufficiently  similar  to  make  it  quite  certain  that  its  nearest  affinity 
is  with  the  hoylei  group.  It  occurs  at  the  same  localities  with  att- 
wateri  and,  like  that  form,  inhabits  rocky  situations.  Slight  con- 
fusion of  names  has  resulted  through  a  misapplication  of  the  name 
attwateri  (Bailey  I.  c?.),  but  this  is  now  cleared  up,  and  laceiatius 
appears  to  be  the  only  name  that  has  been  properly  applied  to  this 
form. 

Specimens  examined. — ^Total  number  150,  from  localities  as  fol- 
lows : 

Coahuila:  Opposite  Langtry,  Tex.,  9 ;  15  ni.  southeast  of  Langtry,  Tex.,  1 ; 
•  Head  of  Las  Vacas  Creek,  1 ;  15  m.  east  of  Las  Vacas,  1. 

Texas:  Austin,  13 ;  Boeme,  5 ;  Near  Camp  Verde,  5 ;  Chisos  Mountains,  4  ; 
Comstock,  6;  Davis  Mountains,  1 ;  Fort  Clark,  4;  Llano,  4;  Mouth  of 
Devils  River,  2;  Fort  Lancaster,  5;  Howard  Springs,  2;  Ingram,  20; 
Japonica,  9;  Near  Juno,  2;  Kerr  County,  24  (Lacey  Ranch  8,  Turtle 
Creek  16) ;  langtry,  13 ;  Marathon,  1 ;  Mason,  6 ;  East  Painted  Cave, 
1 ;  Pecos  River,  55  m.  northwest  of  Comstock,  1 ;  Rock  Springs,  1 ; 
Samuels,  2 ;  San  Antonio,  1 ;  Sanderson,  1 ;  Sheffield,  5. 

Key  to  subspecies  of  Peromyscus  truei. 

a.  Habitat  western  United  States. 

1.  Color  paler,  largely  ochraceous  buff;  ears  ayeraging  larger.     Chiefly  soutti  and  east 

of  the  summit  of  the  Sierra-Cascade  Range P.  truei 

2.  Color  darker,  largely  deep  ochraceous,  tnwny,  cinnamon,  or  russet,  often  with  much 

dusky  mixture;  ears  averaging  smaller.     California  and  Oregon,  chiefly   west  of 

the  summit  of  the  Sierra-Cascade  Range P.  t.  githerti 

aa,  nabitat  Mexico. 

b.  Habitat  Lower  California. 

1.  Size  larger.     Northern P.  t.  martirenais 

2.  Size  smaller.    Southern P.  t.  lagunae 

bb.  Habitat  Mexico    (except  I^wer  California). 

o.  Tail  shorter,  averaging  less  than  100 ;  ears  slightly  larger ;  color  pale.     North- 
em -    . P.  truet 

CO,  Tall  longer,  averaging  about  110:  ears  slightly  smaller.     Central  and  southern. 

1.  Darker P.  t.  gratus 

2.  Paler P.  t.  gentilia 

PEROMTSCI  S  TRT'EI  (Shifkldt). 
(PI.  IV,  flg.  0:  PI.  VII,  fig.  10.) 

Hesperamys  truei  Shufeldt,  Proc.  V.  S.  Nat.  Mus.,  VIII,  i)p.  407-408,  pi.  XXI, 

Sept.  14,  1885. 
HesperomyH  megalotis  Merrlam.  X.  Am.  Fauna  No.  8,  pp.  O^MM,  pis.  III-IV, 

figs.  1-4,  Sept  11,  1890.— Blaclt  Tank,  Little  (V)lonido  Deser.t,  Arizona. 
P[cromi/«ni«l  truei  Thomas,  Ann.  &  Mag.  Nat.  Hist.,  ser.  «,  XIV,  p.  .SO.^).  Nov., 

1894. 
PeromyscHH  lasius  Elliot,  FIpM  Col.  Miis.,  (^liicago,  Zool.  Ser.,  Ill,  pp.  2(>5-206, 

Mar.  8,  1904. — Haunopee  Canyon,  Panamint  Mountains,  California. 
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s^vromyHCiis  montipinoris  Elliot,  Hupra  cit„  III,  p\h  2<M-2H5.  Mar.  s.  IJKM. — Ix»cb- 
wood  Valley,  Mount  Pinos,  California. 
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Vui.  ^^.   -Distribution  of  J^rroniifarun  tniei  and  suhsperios. 

Type  hxalHy, — Fort  AVingate,  N.  Mex. 

Geographic  distrihution. — Southwestern  United  States  and  north- 
ern Mexico  from  southern  California    (east  of  the  Sierra  and  San 
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Bernardino  ranges),  acrass  southern  Nevada,  southern  Utah,  Ari- 
zona, to  west  central  New  Mexico,  and  thence  south  in  Mexico  at  least 
to  north  central  Chihuahua. 

Characters. — Size  medium;  tail  usually  about  equal  to  head  and 
body  (often  slightly  shorter,  occasionally  slightly  longer) ;  pelage 
quite  long,  lax,  and  silky;  ears  very  large,  about  equal  in  length  to 
hind  foot;  hind  foot  usually  densely  haired  from  calcaneum  to 
proximal  plantar  tubercle  (about  proximal  two-fifths  of  foot). 
Similar  to  P,  b.  roicleyi  but  ears  larger,  j)elage  usually  longer  and 
softer,  tail  more  closely  haired,  annulations  finer  and  more  nearly 
concealed;  skull  with  audital  bulla?  larger  and  more  orbicular. 
Similar  to  P,  na^ntus  but  size  smaller,  color  brighter,  less  grayish; 
ears  slightly  larger ;  skull  usually  smaller  throughout ;  audital  bullae 
actually  and  relatively  larger. 

Color. — Unworn  pelage:  Ground  color  of  upperparts  ochraceous 
buff  mixed  on  back  and  sides  with  fine  dusky  lines,  the  general  effect 
variously  approaching  wood  brown,  Isabella  color,  and  cinnamon; 
lateral  line  usually  well  defined,  pure  ochraceous  buff  without  dusky 
mixture;  sides  of  face  and  nose  somewhat  grayish;  a  narrow  dusky 
orbital  ring  and  slight  dusky  spot  at  base  of  whiskers;  ears  dusky 
brownish  thinly  clothed  wnthin  and  without  with  short  grayish  white 
hairs;  tufts  at  anterior  bases  of  ears  practically  same  color  as  sur- 
rounding parts  and  without  any  definite  white  or  black ;  underparts 
creamy  white;  feet  white,  tarsal  joint  slightly  dusky,  this  often 
partly  concealed  by  overly iiig  white  hairs;  tail  slightly  bicolor, 
brownish  dusky  above,  white  below.  AVorn  pelage:  General  effect 
of  upperparts  pale  ochraceous  buff  to  pinkish  buff  mixed  with  pale 
cinnamon  so  blended  as  to  modify  the  general  color  but  little;  lateral 
line  scarcely  distinct  from  upper  sides;  otherwise  practically  as  in 
unworn  pelage.  Adolescent  pelage:  Upperparts  dull  buff  strongly 
mixed  with  fine  dusky  lines,  producing  a  general  effect  of  broccoli 
brown  lightly  tinged  wdth  buff;  lateral  line  pale  ochraceous  buff, 
narrow  but  well-defined;  head  and  face  except  lower  cheeks  quite 
decidedly  more  grayish  than  rest  of  upperparts."  Young  in  first 
coat:  Upperparts  pale  drab  gray  overcast  with  dusky  particularly 
on  dorsum. 

Skull. — Size  medium  (greatest  length  2G-30) ;  braincase  rather  deep 
and  somewhat  vaulted;  zygomata  somewhat  heavy  and  squared  an- 
teriorly, deeply  notched  by  infraorbital  foramen;  nasals  rather  broad 
and  flat,  abruptly  cuneate  posteriorly;  audital  bulla?  large  and 
orbicular;  interpterygoid  fossa  nearly  right-angled,  the  anterior 
angles  slightly  rounded  and  indenting  palatal  shelf.     Compared  with 

"This  is  usuaHy  caused  by  the  ])ersistence  of  the  preceding  pelnjje  for  a 
longer  period  on  these  parts  than  elsewhere. 
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that  of  rowleyi^  the  skull  of  tn/ei  shows  many  differences,  but  the 
most  obvious  and  diagnostic  is  the  size  of  the  audita!  bull«,  which 
is  nearly  double  that  of  rowleyi.  Compared  with  that  of  ncLsutm^ 
the  skull  of  truei  is  slightly  smaller;  braincase  narrower  and  deeper; 
zygomata  heavier,  more  angular  anteriorly,  and  more  deeply  notched 
by  infraorbital  foramen;  rostrum  and  nasals  shorter;  audita!  bullip 
always  relatively  and  usually  actually  larger. 

Measurement %, — Average  of  10  adult  topotypes:  Tota!  length,  186 
(180-195) ;  tail  vertebrae,  92  (8G-102) ;  hind  foot,  23;  ear  from  notch 
(dry),  22.4  (21.5-24).  Of  10  adults  from  the  Manzano  Mountains, 
New  Mexico:  197  (180-210);  98  (90-106);  22.5  (22-23).  Of  10 
adults  from  the  Panamint  Mountains,  California:  198  (189-210); 
103  (97-112);  23.7  (23-24.5). 

Tyfe  specimen. — No.  J|UI  ^J-  S.  National  Museum.  $  adult 
(old).  Mar.  14,  1885.  R.  W.  Shufeldt.  Skin  rather  poorly  formed : 
pelage  clean,  long,  and  full ;  right  foreleg  and  left  hind  leg  missing. 
Skull  in  good  condition;  teeth,  including  incisors,  very  much  worn; 
zygomata  slightly  broken ;  angular  process  of  left  ramus  of  mandible 
broken;  the  following  teeth  missing:  right  m  2,  m  3;  right  m  2,  m  3; 
left  m  3;  skull  otherwise  perfect. 

Remarks. — This  species  is  common  throughout  its  range  and  Ls 
represented  in  most  collections  by  at  least  a  few  specimens.  It  is 
often  called  big-eared  mouse,  leaf-eared  mouse,  and  similar  names,  on 
account  of  its  unusually  large  external  ears.  These  are  relatively 
larger  than  in  any  other  species  found  north  of  Mexico,  but  they  vary 
somewhat  in  size  and  may  be  approximated  in  forms  like  nasutns  and 
roirleiji.  Fortunately,  however,  the  large  interna!  audita!  bullse  of 
truei  are  as  characteristic  as  the  large  external  ears,  and  the  possession 
of  both  is  usually  diagnostic  of  any  given  specimen.  Fully  adult 
specimens  of  truei  in  good  pelage  are  readily  recognizable,  for  the 
ccmibination  of  large  ears,  large  orbicular  audita!  bullae,  finely  haired 
tail,  and  long,  soft,  and  chiefly  ochraceous  pelage  is  not  found  in  any- 
other  species.  But,  as  is  often  true,  immature  specimens,  or  those  in 
unusual  or  poor  conditions  of  pelage,  may  prove  difficult  to  place. 

The  several  subspecies  of  truei  preserve  most  of  its  genera!  char- 
acters fairly  well,  and  differ  from  it  chiefly  in  size,  length  of  tail, 
or  shade  of  color,  combined  with  slight  cranial  peculiarities.  Inter- 
gradation  with  (jilherti^  martirensis^  and  gratus  occurs  l>eyond  any 
reasonable  doubt. 

There  are  three  synonyms,  megalotis^  which  appears  to  l>e  exactly 
equivalent  to  truei^  and  lasius  and  montipinoris^  which  may  be  re- 
garded as  approaching  (jilherti^  for  though  they  retain  the  coloration 
of  truei  (even  in  its  extreme  phases)  they  differ  in  slight  cranial 
characters  that  are  practically  the  same  as  those  of  gilberti. 
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Spertmen^  examined, — Total  nuinl)er  475,  from  loc^alities  as  fol- 
lows: 

Arizona:  Black  Tank,  Painted  Desert,  2;  Grand  Canyon  (top),  1;  Hol- 
brook,  10;  Keam  Canyon,  0;  Moccasin  Spring,  3;  Springerville,  32; 
Walnut,  4. 

California:  Coleville,  Mono  County,  6;  Coso,  1;  Fort  Tejon,  3;  Inyo 
Mountains,  12;  Kemvllle,  2;  25  miles  above  Kernville,  1:  South 
Fork  Kern  River,  1 ;  I^oue  Pine,  1 ;  Ix)ng  Valley,  Mono  County,  1 ; 
Millford,  1;  near  Morongo  Valley,  3;  Mojave,  9;  New  York  Moun- 
tain, 3;  Panauiint  Mountains,  4(>;  Piute  Mountains,  2:  Providence 
Mountains,  9:  San  Emigdio  Canyon,  1  (approaching  gilberti)  :  Susan- 
ville,  2;  Tehachapi  Peak,  4  (approaching  gilberti)  ;  Walker  Pass,  6; 
White  Mountains,  2. 

Chihuahaa:  Casas  Grandes,  2 ;  Colonia  Garcia,  7. 

Colorado:  Ashbaugh  Ranch,  3;  Coventry,  5;  De  Beque,  1;  Escalante 
Hills,  3;  Gaunie  Ranch,  2;  Glenwood  Springs,  1;  Lily,  2;  McCoy,  1; 
Plateau  Creek.  2;  Rangeley,  2;  Rinehart  Station  (20  miles  south  of 
I^amar),  1 ;  Rifle,  1 ;  Salida,  1  ;<»  T'ncompahgre  Plateau,  1. 

Nevada:  Anderson  Ranch,  Douglas  County,  1«;  Charleston  Mountains,  8; 
(iardnerville,  5;  Grapevine  Mountains,  2;  Panaca,  1  ;  Reese  River,  1; 
mountains  16  miles  east  of  Stillwater,  2. 

New  Mexico:  Abiquiu,  1;  Ancho,  1 ;  Aztec,  3;  Burro  Mountains,  2;  Capl- 
tan  Mountains,  34;  Cienequllla,  2;  Cloudcroft,  1;  Corona,  6;  Cuervo, 
3;  Dog  Spring,  1;  Datil  Mountains,  7;  Espanola,  1;  Fort  Wlngate. 
26;  Gallina  Mountains,  5;  Gallup,  4;  Gila  National  Forest,  3;  (51en- 
wood,  1;  Grants,  1;  Hale  Ranch,  near  Ruidoso,  5;  Isleta,  4;  Jamez, 
1;  Jicarilla  Mountains,  36;  I^guua,  2;  I^  Plata,  5;  Manzano  Moun- 
tains, 20 ;  Mesa  Jumanes,  1 ;  Pecos,  3 ;  Ribera,  3 ;  Rinconada,  8 ; 
San  Andres  Mountains,  4;  Sandia  Mountains,  4;  Santa  Rosa,  16; 
Sierra  (Jrande,  3 ;  Silver  City,  4 ;  Weed,  1. 

TTtah:  Beaver  River,  near  Fort  (^ameron,  3;  Browns  Park,  1;  Henr>' 
Mountains  (east  slope  Mount  Ellen),  1;  St.  George,  1. 

PEROMYSCT'S  TRUEI   GILBERTI   Allen. 

momys  gilberti  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  V,  pp.  1SH-189,  Aug. 

18.  1803. 
Veromyacus  gilberti  Allen,  nupra  cit,,  VIII,  p.  267.  Dec.  4.  1896. 
Peromyscus  dyselius  Elliot,  Field  Col.  Mus.,  Chicago,  Zool.  Ser.,  I.  pp.  207-208, 

Mar.,  1898.— Portola,  San  Mateo  County,  (^allf. 

Type  locality. — Bear  Valley,  San  Benito  County*  Calif. 

Geographic  distribution. — Mountains  and  foothills  of  the  interior 
of  California  and  the  coast  south  of  San  Francisco  Bay;  north  to 
central  Oregon.    Chiefly  Upper  Sonoran  zone. 

Characters. — Similar  in  general  to  P,  trnei^  but  color  darker  and 
richer;  ears  and  audital  bullae  averaging  slightly  smaller;  pelage 
usually  not  so  long  and  silky.  Somewhat  similar  to  P.  hoylei^  but  ears 
and  audital  bull«  smaller. 

Color. — Unworn  pelage:  Similar  to  that  of  truei,  but  darker  and 
richer,  ground  color  a  deeper  shade  of  ochraceous,  often  nearly  tawny, 

« Collection  of  E.  R.  Warren. 
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dusky  mixture  more  copious ;  general  effect  often  approaching  cinna- 
mon and  russet;  lateral  line  usually  well-defined,  ochraceoustotawnv; 
orbital  ring  more  blackish  and  more  sharply  defined  than  in  truei: 
dusky  markings  intensified  throughout;  pectoral  spot  frequenily 
present. 

Skull, — Similar  to  that  of  truei^  but  averaging  slightly  smaller  with 
slightly  smaller  audital  bullae;  zygomata  somewhat  lighter  anteriorly 
and  not  so  deeply  notched  by  infraorbital  foramen.  Somewhat  sim- 
ilar to  that  of  P.  hoylei^  but  audital  bullae  decidedly  larger  and  more 
nearly  orbicular. 

Measurements, — Average  of  5  adults  from  Gilroy,  Calif.:  Total 
length  200  (18()-206) ;  tail  vertebrae  98  (87-103);  hind  foot  22.5 
(22-24) ;  ear  from  notch  (dry)  19.2  (18-21). 

Type  specimen, — No.  329  Collection  of  Stanford  University. 
$  adult.  Apr.  1,  1893.  C.  H.  Gilbert  and  W.  AV.  Price.  Specimen 
in  good  condition. 

Remarks, — This  form  differs  from  trnei  in  much  the  same  way 
that  hoylei  differs  from  rowleyi.  It  is  perhaps  "more  difficult  to  dij^- 
tinguish  from  hoylei  than  truei  is  from  rowleyi.  Its  external  ears 
are  somewhat  smaller  than  those  of  truei  and  therefore  approach 
more  closely  the  size  of  those  of  hoyUi,  The  color  is  in  many  cases 
practically  indistinguishable  from  that  of  boylei.  The  ears  average 
considerably  larger  than  in  hoylei,^  but  the  only  certain  means  of  dis- 
tinguishing specimens  of  all  ages  and  pelages  is  in  the  skulls,  in 
which  the  audital  bulla^  are  large  and  rounded  in  gilberti  and  de- 
cidedly smaller  and  more  nearly  triangular  in  outline  in  hoylei.  The 
close  resemblance  of  these  forms  in  size,  proportions,  and  color  has 
led  to  some  confusion,  for  the  excellent  cranial  characters  that  dis- 
tinguish them  have  not  always  been  appreciated.  Quite  recently  one 
author  '^  has  stated  in  very  positive  terms  that  hoylei  and  gilherti  are 
absolutely  alike,  a  conclusion  doubtless  formed  without  reference  to 
cranial  characters.  The  truei  and  hoylei  groups  seem  to  be  every- 
where distinguishable  by  certain  general  characters  which  are  still 
present,  but  less  pronounced  and  therefore  sometimes  overlooked, 
in  the  representative  forms  found  in  central  and  western  California. 
The  extreme  of  dark  color  is  found  in  specimens  from  the  heavily 
forested  Santa  Cruz  Mountains,  but^  specimens  nearly  or  quite  as 
dark  are  found  practically  at  the  type  locality  of  gilherti  and  at 
other  localities  somewhat  removed  from  the  coast.  The  name  dyselim 
has  been  given  to  this  extreme,  but  since  gilherti  is  an  earlier  name 
and  applicable  to  the  darker  form  as  opposed  to  the  paler  form  truei. 
it  does  not  seem  advisable  to  recognize  dyselius,  for  if  it  were  done, 
gilherti  would  be  left  as  an  indefinable  intermediate  between  truei 


«  Ellii.t.  FUAa  Co\.  Mus.,  Zool.  Ser.,  I,  pp.  207-208,  March,  ISOS. 
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and  dyselius  with  a  decided  leaning  toward  the  latter.  It  would  have 
been  fortunate  if  the  extreme  of  the  dark  form  had  received  a  name 
earlier. 

Specimem  examined, — Total  number  498,  from  localities  as 
follows : 

California:  Alameda  Creek,  Santa  Clara  County,  4;  Alum  Uock  Park, 
near  Mount  Hamilton,  26;  Middle  Fork  American  River,  near  Au- 
burn, 2;  Baird,  2;  Bartlett  Springs,  1;  Bear  (Julch,  Alameda  County. 
2 ;  Bear  Valley,  San  Benito  County,  15 :  Berger  Creek,  1 ;  Berkeley,  10 : 
Beswick,  8;  Big  Basin,  Santa  Cruz  County,  1 :  Big  Pine  Mountain,  1 : 
Boulder  Creek,  8;  Briceland,  1;  Calabasas,.  2;  Cjilistoga,  4:  Camp 
Meeker,  2;  Carbondale,  3;  Chico,  2:  Coarsegold,  S:  Cold  Creek.  3: 
Cone  Peak,  1 ;  Coultervllle,  1 ;  Edgewood,  3 ;  Eel  River,  near  South 
Yolla  Bolly  Mountain,  1;  Eshom  Valley,  TuJare  County,  1:  Fall 
River  Valley,  3  (approaching  truei)  ;  Fremont  Peak,  Gabilan 
Range,  1;  Freshwater  Creek,  3;  Fresno  Flat,  2:  Gasquet,  2;  (Javiota 
Pass,  1 ;  near  Gilroy,  9 ;  Guenoc,  1 ;  Hoopa  Valley,  7 :  Hornbrook,  1 ; 
Ilurleton,  8;  Jolon,  3;  East  Fork  Kaweah  River,  2;  King  City,  1; 
I>aguna  Ranch,  3;  La  Honda,  (5;  I^i  Panza,  1;  Learly  Ranch,  Men- 
docino County,  9;  near  Ix)wer  I^ike,  32;  Marysville  Buttes,  41; 
Monterey,  6;  Montgomery,  3;  Mount  Hamilton,  30;  Mount  St. 
Helena,  26;  Mount  Sanhedrin,  13;  Nelson  (8  mi.  E.),  6;  Nicasio,  3: 
Oakland,  3;  Pacheco  Pass,  1;  Pacheco  Peak,  4;  Palo  Alto,  5; 
Paraiso  Springs,  2;  Paso  Robles,  5;  Pescadero  Creek,  Santa  Cruz 
Mountains,  13;  Picard,  1;  Pleyto,  3;  Portola,  29;  Posts,  2;  Pozo,  1 : 
Quincy,  1;  Raymond,  3;  Redding,  2;  Round  Valley,  2;  Salt  Springs, 
Fresno  River,  1;  San  Antonio,  43;  San  I^renzo  Creek,  2;  near  San 
Simeon,  1 ;  top  of  Santji  Cruz  Mountains,  near  Santa  Cruz,  1 ;  Santa 
Lucia  Peak,  3;  near  Santa  Rosa,  1;  Scott  Valley,  2;  Sherwoods.  5: 
Tassajara  Creek,  4;  Tracy,  1;  I'kiah,  2;  Willlts,  6;  Woodslde,  1. 
Oregon:  Crooked  Itiver,  25  miles  southeast  of  Prinevllle,  2  (api)roachlng 
truei f)  ;  Grants  Pass,  Itogue  River  Valley,  6. 

PEROMYSCT'S  TRUEI  MARTIREXSIS   (Allen). 

fiitomya  martirensis  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  V,  pp.  187-188, 

Aug.  18,  1893. 
\ Perf/tnyffcus]  martiretiftis  Trouessart,  Catal.  Mamm.,  p.  516,  1897. 
PerompscttH  hemionotis  Elliot,  BMeld  Col.  Mus.,  Chicago,  Zool.  Ser.,  Ill,  p.  157. 

April,  19a3.--Rosarito  Divide.  San  Pedro  Martir  Mountains,  I^wer  Call- 

fomla. 

Ti/pe  lorality, — San  Pedro  Martir  Mountains,  at  7,000  feet  altitude. 
Lower  California,  Mexico. 

Geographic  diatrihution. — San  Pedro  Martir  and  adjacent  ranges 
of  mountains  of  northern  Lower  California,  and  northward  to  the 
San  Jacinto  and  San  Bernardino  mountains  of  southwestern  Cali- 
fornia. 

Characters. — Color  and  general  characters  practically  as  in  truei; 
tail  considerably  longer;  audital  bulla*  averaging  slightly  smaller. 
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Color. — Practically  as  in  tyniei;  June  and  July  specimens  in 
slightly  worn  pelage  are  chiefly  ochraceous  buff;  the  dusky  markings 
on  the  tarsal  joints  are  much  reduced  and  scarcely  obvious. 

Skull. — Similar  to  that  of  tniei;  zygomata  slightly  more  com- 
pressed anteriorly;  audital  bullae  averaging  sli^tly  smaller,  but  still 
much  larger  than  in  rowleyi  or  hoylei. 

Measurejnents. — Average  of  6  adults  from  La  GruUa,  San  Pedro 
Martir  Mountains:  Total  length  213  (205-222);  tail  vertebra?  116.5 
(112-122) ;  hind  foot  24;  ear  from  notch  (dry)  21.7  (21-23). 

Type  specimen. — No.  Jf  J|  American  Museum  of  Natural  History, 
New  York.  May  8, 1893.  A.  W.  Anthony.  Skin  in  good  condition. 
Skull  with  last  right  m  missing;  parietal  depressed  on  one  side,  evi- 
dently from  injury  in  life,  giving  the  orbit  a  slightly  beaded  effect. 

Remctrkg. — The  long  tail  of  this  form  is  its  chief  distinguishing 
character.  Specimens  in  all  pelages  are  not  yet  available,  but  judg- 
ing from  June  and  July  material,  no  color  difference  separates  it 
from  typical  tniei  The  type  and  nearly  all  other  specimens  exam- 
ined are  in  a  very  bright  ochraceous  buff  pelage  exactly  like  com- 
parable specimens  of  tmieL  Certain  slight  cranial  characters,  though 
not  present  in  every  specimen,  seem  to  have  a  value  as  average  dif- 
ferences. 

Specimens  examined. — Total  number  90,  from  localities  as  fol- 
lows : 

California:  San  Bernardino  Monntains,  8;  San  Jacinto  Monntains.  2; 
Summit  Coast  Range,  San  Diego  County,  1. 

Lower  California:  Agua je  de  las  Fresas,  2 ;  Agua  Elscondido,  4 :  El  lUyo. 
Hanson  I^guna  Mountains.  2;  Hanson  I^gnna,  Hanson  I^giina 
Mountains,  17;  La  Grulla,  San  Pedro  Martir  Mountains,  13;  Pifkin, 
west  sloiie  San  Pedro  Martir  Mountains,  11 :  Kosarito  Divide,  1 :  San 
Matias  Spring,  1 ;  San  Pedro  Martir  Mountains  at  7,000  feet  altitude, 
4;    Santa  Eulalla,  9;    Santa  Rosa,  7;    Vallecltos,  8. 

PEROMYSCITS  TRUEI  LAGUNAE  subsp.  nov. 

Tiii)c  from  I^  I^guna,  I^guna  Mountains,  liOwer  California,  Mexico.  No. 
147004  U.  S.  National  Museum,  Biological  Survey  Collection.  9  adnlt. 
.Tan.  20,  lOOG.     E.  W.  Nelson  and  E.  A.  Ctoldman. 

Geoqraphir  distribution. — Mountains  of  the  re^on  of  the  extremity 
of  tlie  peninsula  of  Lower  California,  Mexico. 

CharaHers. — General  characters  as  in  truei;  ears  smaller;  tail  rela- 
tively long^er :  skull  smaller  and  lighter. 

Color. — Essentially  as  in  triiei.  Underparts  ochraceous  buff  mixed 
with  fine  lines  of  dusky:  nose  and  postorbital  region  grayish;  a  nar- 
row dusky  orbital  ring;  feet  white,  tarsal  joint  dusky;  tail  brownish 
dusky  above,  white  below ;  underparts  creamy  white. 

Skull. — Much  as  in  tntei  and  m<irtirensi^H  but  smaller  and  lighter; 
rostrum  and  nasals  more  slender;    zygomata  more  compressed  an- 
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teriorly;  molar  teeth  and  audital  bullae  smaller;  interparietal  rela- 
tively large. 

Measurements. — ^Average  of  10  adult  topotypes:  1?otal  length  193 
(182-210) ;  tail  vertebra?  105  (97-118) ;  hind  foot  22.4  (21.5^23) ;  ear 
from  notch  (dry)  19  (18-19.8). 

Remarks. — ^This  form,  though  not  strongly  characterized,  is  geo- 
graphically isolated  and  the  recognition  of  its  peculiarities,  such  as 
they  are,  seems  inevitable.  During  the  recent  exploration  of  the 
l>eninsula  of  Lower  California  by  Nelson  and  Goldman,  no  speci- 
mens of  the  truei  group  were  found  in  the  long  stretch  of  country 
between  the  San  Pedro  Martir  Mountains  and  the  Lagima  Moun- 
tains. Nevertheless,  the  isolated  form  here  named  lagunue  differs 
from  inartirensis  only  in  its  slightly  smaller  size  and  more  slender 
rostrum. 

Specimens  examined. — ^Total  number  48,  from  localities  as  follows : 

Lower  California:  Bl  Sauz,  1;  La  Chuparosa,  8;  La  Lagima,  14;  Mount 
Miraflores,  5;  Sierra  Laguna,  15;  Victoria  Mountains,  5. 

PBEOMYSCUS  TRUEI  GRATUS  Mebbiam. 

(PI.  IV,  fig.  9.) 

Feromj/srua  gratus  Merriam,  Free.  Biol.  Soc.  Wash.,  XII,  p.  123,  Apr.  30,  1898. 
PeromyscHS  aagax  Elliot,  Field  Col.  Miis.,  Chicago,  Z(K)1.  Ser.,  Ill,  p.  142,  Mar., 

1903. — Patzcuaro,  Michoacan,  Mexico. 
i'eromyscus   paviduH   Elliot,   supra    cit.,   pp.   142-143. — Patzcuaro,    Michoacan, 

Mexico. 
Peromyscus  zelotes  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  67-68,  Mar.  21, 

1904. — Querendaro,  Michoacan,  Mexico. 

Type  locality. — Tlalpam,  Valley  of  Mexico,  Mexico. 

Geographic  distrihutimi. — South  central  Mexico,  in  the  States  of 
Hidalgo,  Mexico,  Michoacan,  and  Queretaro;  possibly  south  to  cen- 
tral Oaxaca. 

Characters. — Similar  in  general  to  P,  truei;  ears  somewhat 
smaller;  tail  decidedly  longer  and  rather  more  coarsely  haired; 
color  darker,  with  greater  mixture  of  dusky ;  skull  with  shorter  and 
relatively  heavier  rostrum. 

Color. — Unworn  pelage:  Ground  color  of  upperparts  ochraceous 
to  ochraceous  buff,  heavily  and  nearly  uniformly  mixed  with 
blackish;  general  effect  isabella  color  to  nearly  sepia;  facial  region. 
nose,  forehead,  etc.,  more  grayish;  lateral  line  nearly  clear  ochra- 
ceous, rather  narrow  but  strongly  contrasted;  orbital  ring  sharp 
blackish ;  ears  brownish  dusky  edged  with  whitish ;  feet  white,  tarsal 
joint  marked  with  extension  of  dusky  from  hind  leg;  underparts 
creamy  white,  occasionally  with  a  buffy  pectoral  spot;  tail  blackish 
above,  white  sometimes  flecked  with  blackish  below.     Worn  pelage : 
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General  effect  varying  through  brownish  fawn,  wood  brown,  and 
cinnamon  to  russet;  middle  of  back  usually  distinctly  darker  than 
sides;  lateral  line  blending  more  or  less  perfectly  with  sides;  orbital 
ring  and  grayish  postorbital  region  more  contrasted  than  in  unworn 
pelage;  otherwise  similar  to  unworn  i>elage. 

Skull. — General  form  as  in  tniei:  skull  somewhat  more  compact 
and  heavier;  rostrum  relatively  shorter,  broader,  and  heavier;  brain- 
case  full  and  high;  nasals  broad  and  often  nearly  flat;  ascending 
branches  of  premaxilla*  even  with,  or  slightly  exceeding,  posterior 
nasal  endings;  audital  bullse  large  and  full,  but  relatively  smaller 
than  in  triiei, 

MeaHurements. — Average  of  10  adult  topotypes:  Total  length,  204 
(191-225);  tail  vertebra,  110.5  (103-125);  hind  foot,  22.8  (22-24); 
ear  from  notch  (dry),  19  (17.5-20.2). 

Type  specimen. — No.  50619  U.  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  Nov.  30,  1892.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  practically  perfect. 

Remarks, — This  is  merely  a  longer-tailed  and  darker  edition  of 
truei  with  which  intergradation  occurs  in  north  central  Mexico.  It 
is  somewhat  variable  in  cranial  characters,  but  the  nasals  generally 
are  broad,  nearly  flat,  and  rather  short.  Specimens  from  Michoacaii 
as  a  rule  have  rather  narrower  nasals  and  large  palatine  foramina, 
hut  the  variation  is  such  that  it  seems  inadvisable  to  recognize  another 
form  from  this  region.  P.  gratus  is  distinguishable  from  levipts. 
spirUegu-s,  etc.,  which  are  nearly  the  same  size,  by  its  large  audital 
bulla*,  short  nasals,  and  high  narrow  braincase.  There  are  three 
synonyms,  P.  paridus^  P.  sagax^  and  P,  zelotes^  all  described  with- 
out suspicion  of  their  relationship  to  gmtus,  comparisons  being  made 
with  other  forms.  The  type  of  zelotes  has  a  rather  heavy  skull  with 
rather  small  audital  bulla?  and  the  skin  shows  a  peculiar  combination 
of  worn  and  imworn  pelages.  Its  resemblance  both  externally  and 
rranially  to  the  melnnophnjs  group  is  striking  and  doubtless  indicates 
relationship  not  very  remote.  A  few  inmiature  and  otherwise  un- 
satisfactory specimens  from  Oaxaca  and  Huajuapam,  Oaxaca,  are 
provisionally  referred  to  gratus.  The  relationship  of  gratus  to  diiji- 
cilis  is  evidently  very  close,  and  where  the  two  are  found  together 
they  are  difficult  to  distinguish  by  any  character  except  size,  and  this 
is  almost  covered  by  variation. 

Specimens  examined. — Total  number  69,  from  localities  as  follows: 

Hidalgo:   Ixmiquiipau,  1 ;  Pacliuca,  6;  Tula,  2;  Zimapan,  2. 
Mexico:  Ajusco,  1;  TIalpam,  28. 

Michoacan:  La  Palma,  1:  Patzcuaro,  5;  Querendaro,  3;  Zaiuora,  12. 
Oaxaca:  Huajuapam,  3;  Oaxaca,  1;  Tamazulapam,  1. 
Queretaro:   Teqiiisqiiiapam,  3. 
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PEROMYSCUS  TRUEI  GENTILIS  Osiiooi). 

Peromyscutf  gratm  gentilis  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVll,  pp.  61-G2, 
Mar.  21,.  1904. 

Type  locality. — Lagos,  Jalisco,  Mexico. 

Geographir  distrihution, — North  central  Mexico,  chiefly  in  the 
States  of  Durango,  Zacatecas,  and  northern  Jalisco;  east  to  southern 
Coahuila. 

Charactey'H. — Similar  to  P.  gratus^  but  paler;  sides  of  head  much 
more  fulvous;  molar  teeth  slightly  smaller. 

Color. — Unworn  pelage:  Upperparts  pale  ochraceous  buff,  lightly 
mixed  with  dusky;  middle  of  back  with  a  slight  concentration  of 
dusky-tipped  hairs;  top  of  head,  ear  tufts,  etc.,  with  a  predominance 
of  buffy ;  sides  of  head  nearly  clear  ochraceous  buff,  with  a  slight  tinge 
of  grayish  between  eye  and  base  of  ear;  eyelids  black;  underparts 
white;  hands  and  feet  white;  tarsal  joint  dusky;  tail  bicolor,  blackish 
above,  white  below.  Worn  pelage:  Upperparts  varying  from  clear 
I)right  ochraceous  buff  on  back  and  rump  to  grayish  buff  about  head 
and  shoulders,  sometimes  with  a  fine  mixture  of  cinnamon-tipped 
hairs  throughout;  un'derparts  white;  tail  dusky  brownish  above, 
white  l)elow. 

Skull. — As  in  typical  P.  gratus^  having  the  same  large  braincase, 
short  depressed  rostrum,  and  relatively  large  audital  bulla?;  molar 
teeth  slightly  smaller. 

Measurements. — Average  of  10  adult  topotypes:  Total  length,  201 
(1^4-210) ;  tail  vertebra?,  111.7  (103-120) ;  hind  foot  23.8  (23-24.5) ; 
ear  from  notch  (dry)  18.6  (18-19.3). 

Type  specimen. — No.  78937  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  June  27,  1896.  E.  W.  Nelson  and 
E.  A.  Goldman.     Specimen  in  good  condition. 

Remarks. — TJiis  form  is  practically  like  gratus  except  in  color, 
which  is  decidedly  paler  and  more  nearly  like  that  of  trmei  How- 
ever, it  is  somewhat  brighter  even  than  truei  and  also  differs  from  it 
in  its  longer  tail  and  cranial  characters.  Intergradation  with  both 
truei  and  grains  is  amply  shown  by  various  specimens. 
Specim^is  examined. — Total  number  36,  from  localities  as  follows: 
(Coahuila:  Sierra   Eiicamacion,  1    (approaching  truvi)  :    Sierra    (iuada- 

lupe,  1. 
Chiliualiua:  Parml,  1;  Sierra  Madre,  40  in.  east  of  Batoi»ilas,  1. 
Durangro:  Coyotes,  6;  Durango,  2. 
Guanajuato:  Silao,  3  (approaching  </mfM.v). 
Jalisco:  Lagos,  12. 
San  Luis  Potosi:  Jesus  Maria.  X 
Zacatecas:  Valparaiso,  4;  Zacatecas,  2. 
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PEROMY8CUS  NASUTUS  (AiXEN). 

(PI.  IV,  fig.  8.) 

Vesperimus  nasutus  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.,  III.  pp.  299-300, 

June,  1891. 
\  Pcromyicutt]  truei  naautua  Trouessart,  Catal.  Mamm.,  p.  517,  1897. 

Type  locality. — Estes  Park,  Colorado. 

Geographic  disffibntion. — Mountains  of  Colorado,  New  Mexico, 
eastern  Arizona,  and  western  Texas,  chiefly  east  of  the  Continental 
Divide. 

Characters. — Color  about  as  in  rowleyi^  but  more  grayish  in  sum- 
mer pelage;  size  larger;  size  and  proportions  about  as  in  attwateri. 
color  paler  and  more  grayish;  skull  with  longer  rostrum;  external 
ears  sometimes  nearly  as  large  as  in  truei;  annidations  of  tail  finer 
than  in  rowleyi. 

Color. — Unworn  pelage:  Practically  as  in  rowleyi;  general  effect 
of  upperparts  grayish  wood  brown  to-  Isabella  color;  ochraceous 
shades  seldom  or  never  accentuated ;  decidedly  paler  and  more  gray- 
ish than  in  attwateri.  Worn  pelage:  Relatively  dull,  much  duller 
than  in  either  rowleyi  or  Uniei;  general  effect  of  upperparts  pale 
grayish  fawn  lightly  vermiciilated  with  darker,  occasionally  bright- 
ening to  a  tinge  of  pinkish  buff,  but  rarely  or  never  attaining  the 
ochraceous  shades  usual  in  ro^cleyi^  attwateri^  and  trueL  Adolescent 
and  Juvenal  pelages:  Darker  than  in  rowleyi;  plumbeous  underfur 
deeper-colored  and  more  mixed  with  dusky,  occasionally  quite  sooty. 

Skull. — About  as  in  attwateti^  but  rostrmn  averaging  slightly 
longer  and  audital  bullae  more  nearly  spherical;  similar  to  that  of 
rowleyi  but  larger:  audital  bulla?  actually  somewhat  larger  than  in 
rowleyi  but  relatively  little  or  not  at  all  larger;  audital  buUse  s<Mne- 
times  actually  nearly  as  large  as  in  small  specimens  of  tniei^  but 
relatively  smaller;  rostrum  quite  decidedly  longer  than  in  truei; 
nasals  narrower  and  less  flattened;  zygomata  more  compressed  an- 
teriorly, less  deeply  notched  by  infraorbital  foramen;  braincase 
averaging  slightly  broader  and  shallower. 

Measurements. — Average  of  5  specimens  from  Gold  Hill,  Colo.: 
Total  length  195  (180-210) ;  tail  vertebrae  99  (91-105) ;  hind  foot 
23.2  (22-24)  ;  ear  from  notch  (dry)  19.7  (18.5-20.5).  Of  10  adults 
from  Grants,  X.  Mex.:  204  (199-206) ;  102  (98-109)  ;  22.8  (22-24) ; 
20.8   (19.5-21). 

Type  specimen. — No.'fl^l  American  Museum  of  Natural  History, 
Xew  York.  $  adult.  Jan.  20,  1891.  W.  G.  Smith.  Skin  rather 
poorly  formed ;  tip  of  tail  imperfect ;  underparts  greasy.  Skull  lack- 
ing posterior  part  of  braincase,  basioccipital,  right  audital  bulla,  and 
Smaller  adjacent  paits. 
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Remarks, — This  species  may  be  easily  confused  with  either  P,  timet 
or  P.  b.  rowleyi.  and  it  is  only  after  examination  of  a  large  amount 
of  material  (chiefly  recently  acquired)  and  the  testing  of  various 
alternatives  that  its  distinctness  becomes  apparent.  The  most  obvious 
chai-acters  for  separating  truei  and  rowleyi^  namely,  size  of  external 
ears  and  of  audital  bullae,  are  somewhat  combined  in  nasutus.  Since 
7ia&utus  occurs  throughout  a  considerable  part  of  the  ranges  of  tT^cei 
and  rowleyi  confusion  is  further  induced.  However,  7iasutu8  has 
external  ears  and  audital  bullae  slightly  larger  than  in  rowleyi  and 
slightly  smaller  than  in  truei.  This  is  true  as  regards  actual  size,  but 
since  namitus  is  larger  than  either  rowleyi  or  truei^  it  is  evident  that 
its  audital  bulla:  are  relatively  but  little  larger  than  those  of  rowleyi. 
It  diflFers  from  both  rowleyi  and  tniei  in  its  larger  size,  more  grayish 
color  (particularly  in  worn  and  partly  worn  conditions  of  pelage), 
and  more  elongate  nasals.  Its  pelage  is  rather  soft  and  full,  more 
so  than  in  rowleyi^  and  though  not  often  so  long,  of  a  slightly  different 
character  from  that  of  truei.  In  adolescent  pelage  there  is  a  softness 
or  fullness  not  seen  in  either  tniei  or  rowleyi^  and  its  color  then, 
though  elusive  of  description,  is  quite  characteristic.  Although 
nas^ittis  has  of  late  been  associated  with  trttei^  it  now  seems  that  its 
closest  aflSnities  are  elsewhere,  quite  probably  with  difficilis^  and  pos- 
sibly with  rowleyi.  It  is  smaller  than  difilcilis^  has  a  shorter  tail,  and 
more  grayish  color,  but  its  skull,  though  smaller,  with  smaller  audital 
buUfe,  has  the  same  general  form,  and  certain  specimens  of  difffmlis^ 
particularly  those  from  the  northern  part  of  its  range,  appear  to 
decidedly  approach  nasutus. 

Specimens  examined, — Total  number  188,  from  localities  as 
follows : 

Arizona:  Springer vlUe,  S. 

Colorado:  Boulder,  20;   Canyon  City,   1;   Estes  Park,  S;   (Jold  Hill,  0 
Trinidad,  10. 

New  Mexico:  Arroyo  Hondo,  2;  Arroyo  Seco,  7;  Capltan  Mountains,  25 
Catslilll,  4;  Clenequilla,  11;  Clayton,  1;  Corona,  1;  Coyote  Creek, 
3;  Datil  Mountains,  2;  Emery  Peak,  2;  Folsom,  4;  Fort  Wingate, 
1;  Gallo  Canyon,  1;  Glorieta,  1;  Grants,  17;  Hall  Peak,  2:  Jicarilla 
Mountains,  19;  Mora,  1;  Pecos  River,  3;  Rinconada,  1;  Ran  Andres 
Mountains,  13;  Santa  Rosa,  3;  Sierra  Grande,  11;  Tucumcarl,  1. 

PEROMYSCrS  POLirs  Osgood. 
Pf>romy8CUS  poHus  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  p.  01,  Mar.  21,  1904. 

Type  locality. — Colonia  Garcia,  Chihuahua,  Mexico. 

Geographic  distribution. — Known  only  from  the  type  locality. 

Characters. — Similar  to  P.  b,  rowleyi  and  P,  b,  attwaferl  but  larger 
(hind  foot  25-26)  and  more  grayish:  molar  teeth  relatively  large  and 
heavy :  hind  feet  and  tarsal  joint  lohite, 

66268— No.  28—09 12 
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Color, — Greneral  color  of  upperparts  grayish  broccoli  brown,  pro- 
duced by  a  ground  color  of  pinkish  buff  mixed  with  dusky ;  narrow 
lateral  line  clear  pinkish  buff ;  head  slightly  more  grayish  than  body, 
particularly  on  cheeks;  a  narrow  dusky  orbital  ring;  tuft  at  base  of 
ear  mixed  grayish  and  buffy ;  ears  grayish  dusky,  narrowly  margined 
with  buffy  white ;  underparts  pure  white ;  feet  and  carpal  and  tarsal 
joints  white;  tail  bicolor;  pale  brownish  dusky  above,  white  below. 

Skull, — Similar  in  general  form  to  that  of  rowleyi^  but  decidedly 
larger;  molar  teeth  decidedly  larger;  palatine  slits  longer;  audital 
bullae  actually  about  same  size,  relatively  smaller.  Size  about  as  in 
large  specimens  of  attwateri^  but  molar  teeth  actually  and  relatively 
larger  and  heavier. 

Measiirements. — Average  of  8  adult  topotypes:  Total  length  218.5 
(210-234) ;  tail  vertebrie  117  (111-120) ;  hmd  foot  25.8  (25-26) ;  ear 
from  notch  (dry)  18.1  (17.2-18.5). 

Type  specitfien. — No.  98226  U.  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  June  26,  1899.  E.  W.  Nelson  and 
E.  A.  Goldman.     Specimen  in  good  condition. 

Remarks. — This  species  nearly  equals  P,  di^cUis  in  size,  but  its 
shorter  tail  and  ears  at  once  distinguish  it  without  recourse  to  the 
skull,  in  which  the  audital  bullae  are  scarcely  more  than  half  the  size 
of  those  of  dijficilis.  It  considerably  resembles  rowleyi^  and  espe- 
cially attwaterij  but  is  readily  distinguished  from  either  by  its  white 
'  ankles,'  a  character  that  may  possibly  indicate  that  its  real  relation- 
ship is  with  the  much  smaller  but  generally  similar  species,  P.  erend- 
coides.  Nearly  typical  rowleyi  is  found  at  the  type  locality  of 
poUus  and  preserves  its  distinctness  there. 

Specimens  examined. — ^Total  number  11,  all  from  the  type  locaHty. 

Key  to  subspecies  of  Peromyscus  diflUcilis. 

Color  very  dark,  chiefly  rich  blackish  brown  and  black P.  d.  ielipentU 

Color  paler,  chiefly  ochraceous  buff  more  or  less  mixed  with  dusky. 

Size   averaging   smaller ;    pelage    closer   and    more   glossy ;    akull    with    smaller 

braincase P.  ditflcUiM 

Size  averaging  larger ;  pelage  looser  and  duller ;  skull  with  larger  braincase. 

P.  (f.  amplus 

I»EUOMYSCUS  DIFFICILIS  (Allen). 

(PI.  V,  fig.  6.) 

Vesperimus  dmcUis  Alleu,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.,  Ill,  pp.  298-299, 

June,  1891. 
[Peromysctis]  difjicilis  Trouessart,  Catal.  Mamm.,  p.  518,  1897. 

Type  locality, — Sierra  de  Valparaiso,  Zacatccas,  Mexico. 

Geographic  distinbutioa, — Sierra  Madre  from  southwestern  Chi- 
huahua south  through  Duraugo  and  Zacatecas,  then  east  and  south- 
east to  certain  mountainous  parts  of  Guanajuato  and  northern  Hi- 
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dalgo,  and  thence  north  through  parts  of  San  Luis  Potasi  to  moun- 
tains of  southern  Coahuila.    Chiefly  in  Transition  zone. 

Characters. — Size  rather  large  (hind  foot  24-28) ;  tail  long,  al- 
ways longer  than  head  and  body ;  ears  rather  large ;  relatively  larger 
than  in  other  large  Mexican  species;  general  appearance  that  of  a 
decidedly  larger  and  longer  tailed  counterpart  of  P.  truei  grattis; 
skull  with  rather  long  nasals,  full  braincase,  and  large  audital  bulla;. 

Color. — Unworn  pelage:  Similar  in  general  to  that  of  P.  tniei 
gratu8^  somewhat  darker  than  in  tntei;  ground  color  of  upperparts 
ochraceous  buff  mixed  with  dusky,  chiefly  disposed  as  fine  linas  and 
rather  dominating  the  gen- 
eral effect;  sides,  except 
lateral  line,  same  as  back; 
lateral  line  clear  ochra- 
ceous buff,  and  usually 
fairly  well  defined;  nose, 
postorbital  region,  and  gen- 
eral facial  region  above  lat- 
eral line  quite  distinctly 
grayish ;  ears  thinly  haired, 
margined  with  whitish, 
tufts  at  bases  about  the 
same  color  as  surrounding 
parts;  a  narrow  blackish 
orbital  ring;  underparts 
creamy  white,  usually  with- 
out any  pectoral  spot;  feet 
white,  tarsal  joint  with  a 
small  dusky  marking;  tail 
sharply  bicolor,  blackish 
brown  above,  white  below. 
Worn  pelage:  General  ef- 
fect of  upperparts  varying 
from  dull  fulvous  drab  to  rather  bright  cinnamon ;  head  and  shoul- 
ders usually  considerably  more  grayish  than  back  and  rump;  lateral 
line  scarcely  or  not  at  all  distinct  from  rest  of  sides. 

Skull. — Similar  in  general  form  to  that  of  na»utu8  but  larger, 
heavier,,  and  with  larger  audital  bullae ;  braincase  full  and  deep ;  iu- 
terorbital  space  narrow;  supraorbital  border  not  beaded  and  seldom 
very  sharp-angled,  never  forming  any  distinct  shelf  as  in  ftielanoph- 
rys;  nazals  quite  elongate;  teeth  moderate;  audital  bulla?  large  and 
full,  relatively  smaller  than  in  grains  but  decidedly  larger  than  in 
most  other  Mexican  species. 


Ra!^fe//pen&f^ 


Fig.  7. — Distribution    of    Peromyscus    difficilis    and 
Bubepecies. 
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Measurements, — Average  of  10  adult  topotypes:  Total  length  233 
(212-255);  tail  vertebra  127  (115-143);  hind  foot  26.3  (25.5-28); 
ear  from  notch  (dry)  21  (19.5-23.5). 

Type  specimen, — No.  \\\^  American  Museum  of  Natural  History, 
New  York.  $  adolescent.  July  27,  1889.  Audley  C.  Buller.  Skin 
rather  badly  made,  feet  and  tail  twisted,  and  underparts  stained, 
but  still  fairly  satisfactory  for  comparison.  Skull  with  cracks  in 
basioc<?ipital  and  interorbital  part  of  frontal;  anterior  part  of  right 
zygoma  absent. 

Remarks. — The  relationshi[)  of  i/iffii'i/ls  and  its  subspecies  to  the 
truci  group  is  quite  apparent,  but  there  is  no  absolute  connection 
between  the  two  groups  unless  it  be  through  nasutus^  which  may  lie  a 
northern  representative  of  difffel/is.  Thus  in  south  central  Mexico 
the  two  groups  are  represented  by  difficilis  and  gratus^  and  are  there 
usually  easily  distinguishable  by  size  alone;  in  New  Mexico,  Colorado, 
etc.,  are  ^r^/f/ and /m5-?/^?/.v,  representatives  of  the  same  two  groups,  but 
with  characters  more  nearly  approximating  each  other,  and  therefore 
more  difficult  to  distinguish.  P,  dijficilis  is  readily  distinguishable 
from  other  Mexican  species  of  corresponding  size  by  its  larger  ears 
and  its  unl)eaded  skull  with  large  rounded  audital  bulla?.  The  bulla* 
are  approached  in  size  by  those  of  P,  melanophrys^  but  in  that  species 
the  external  ears  are  decidedly  smaller  and  the  supraorbital  border 
of  the  skull  is  developed  into  a  slight  shelf  often  even  suggesting  a 
bead.  Variation  in  cranial  characters  is  considerable,  but  most  of 
it  appears  in  specimens  from  intermediate  localities.  Specimens 
from  Hidalgo  for  the  most  part  appear  to  be  intermediate  between 
difficHis  and  ampins,  A  large  series  from  near  Jesus  Maria,  San 
Luis  Potosi.  shows  cranial  variations  almost  covering  the  differences 
from  nasutus  to  ampins.  The  most  northerly  specimens,  as  those 
from  near  (iuadalupe  y  Calvo,  have  buUre  uniformly  smaller  than 
the  average  of  typical  dlfffrilis^  and  appear  to  approach  nasvtus. 
They  are  best  referred  to  dlfficllis^  however,  and  the  difference  be- 
tween them  and  naKutus  is  still  sufficient  to  make  it  advisable  to  hold 
the  two  for  the  present  as  distinct  species.  Specimens  from  the 
mountains  of  Coahuila  also  are  not  quite  typical,  being  unusually 
grayish,  but  this  is  perhaps  due,  at  least  in  part,  to  age  and  condition 
of  pelage.  Another  possible  relative  of  di-fftcilis  is  P,  polius^  which 
has  a  shorter  tail,  white  tarsal  joints,  and  also  cranial  characters. 

Specimens  examined, — Total  number  255,  from  localities  as  fol- 
lows : 

Chihuahua:   Batopilas    (mountains    05    ni.    east),    6;    moiintairis    near 

(>iiadalu|H*  y  Talvo.  17. 
Coahuila:  Carneros.  2:  Sierra  Kncarnacion,  19;  Sierra  (iuadahii»e,  26. 
Durango:    EI  Salto.  10. 
Guanajuato:   Santa  Kosa,  20. 
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Hidalgro:  Encamacion,  9;  Ixmiquilpan,  7;  Zimapau,  14. 

San  Luis  Potoed:  Charcos,  5;  mouutains  uear  Jesus  Maria,  37 

Tamaulipas:  Mlquihuana,  25. 

Zacatecas:    Plateado.  18;  Valparaiso  Mountains,  26;  Zaeatecas.  14. 

PEROMYSCUS  niFFICILIS  AMPLI'S  Osgood. 

PcromyacuH  ampluft  Osgoml,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  62-G3,  Mar.  21, 
IIKM. 

Type  locality, — Coixtlahuaca,  Oaxaca,  Mexico. 

Geographic  dv^tiihvtion, — Mountains  of  north  central  Oaxaca, 
Puebla,  southeastern  Veracruz,  and  southern  Hidalgo. 

Characters. — Similar  to  P,  difficilis  and  P,  d,  felipensis;  color 
much  as  in  diifvcUis  but  duller;  size  and  cranial  characters  as  in 
felipensis;  color  very  much  paler;  pelage  long  and  lax,  usually  lack- 
ing the  gloss  or  luster  shown  in  di^cilis;  skull  large,  with  a  broad 
full  braincase. 

Color. — TjTje:  General  effect  of  upperparts  uniform  clay  color 
produced  by  a  ground  color  of  ochraceous  buff  and  a  fine  peppery 
mixture  of  dusky;  lateral  line  rather  broad,  ochraceous  buff;  fore- 
head and  orbital  region  from  posterior  base  of  whiskers  to  ear  gray- 
ish; anterior  base  of  whiskers  buffy;  underparts  creamy  white,  with 
a  well-developed  ochraceous  buff  pectoral  spot;  feet  w^hite,  tarsal 
joints  marked  with  dusky;  tail  dusky  brownish  above,  white  below. 

SkuU. — Similar  in  general  to  that  of  difficilis^  but  larger  and 
heavier  throughout;  rostrum  and  nasals  broader  and  heavier;  practi- 
cally as  in  felipensis^  but  braincase  averaging  slightly  higher  and 
fuller;  audital  bullae  large,  but  relatively  slightly  smaller  than  in 
diffieilis;  interorbital  space  narrow ;  no  supraorbital  bead. 

Measurements. — Average  of  10  adult  topotypes:  Total  length  248 
(235-260) ;  tail  vertebra  136  (128-145) ;  hind  foot  27  (26-28) ;  ear 
from  notch  (dry)  20.9  (19.5-21.8). 

Type  specimen. — No.  70158  U.  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  Nov.  12,  1894.  E.  W.  Nelson  and 
E.  A.  Goldman.     Specimen  in  good  condition. 

Remarks. — In  cranial  characters,  ampins  differs  from  difficilis  in 
the  same  way  that  felipensis  does.  Its  color  is  similar  to  that  of 
difficilis^  but  there  is  less  dusky  mixture  and  this  is  not  usually  dis- 
posed as  fine  lines,  but  as  a  fine  peppery  sprinkling.  The  pelage  has 
a  peculiar  quality  which  baffles  description,  having  less  gloss  or  luster 
than  in  most  other  species.  In  this  respect  it  resembles  many  speci- 
mens of  the  melanophnjs  group.  It  is  easily  distinguished  from 
tnelanophrys  by  the  absence  of  a  definite  supraorbital  ridge  and  by  its 
larger  audital  bullae.  It  intergrades  with  both  difficiUs  and  felipen- 
sis. Specimens  from  northern  Hidalgo  show  considerable  approach 
to  difficilis^  while  among  series  of  felipensis  are  occasional  paler 
si>ecimens  evidently  aproaching  amplus. 
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Specimens  examined. — Total  number  133,  from  localities  as  fol- 
lows : 

Hidalgo:  Irolo,  16;  Marques,  5;  Pachuca,  6;  Keal  del  Monte,  8;  Tula,  14; 

Tulancingo,  8. 
Oaxaca:  Coixtlahuaca,  16;  Tamazulapam,  12. 
Puebla:  Cbalchicomula,  9;  Esperanza,  18. 
Tlaxcala:  Apixaco,  2. 
Veracruz:  Maltrata.  6;  Perote,  14. 

PEROMYSOITS  DIFFICILIS   FKLTPKNSTS   Merriam. 

PrromyscuM  frlipensh  Merrlani.  Proi*.  Biol.  Soo.  Wash.,  XT  I,  pp.  122-123,  Apr. 
30,  1898. 

Ti/pe  loeaVity, — Cerro  San  Felipe,  Oaxaea,  Mexico.  Altitude 
10,300  feet. 

Geographic  distribution, — High  elevations  (8,000  feet  to  11,000 
feet)  on  the  mountains  surrounding  the  Valley  of  Mexico;  reap- 
pearing at  similar  elevations  in  the  mountains  northeast  of  the  city 
of  Oaxaca. 

Characters, — General  characters  as  in  difficilis  and  am  plus;  color 
very  much  darker  than^in  either,  rich  blackish  brown  and  pure  black 
predominating;  pelage  somewhat  heavier,  more  woolly;  ears  averag- 
ing smaller;  size  slightly  larger  than  in  difficilis;  skull  larger  and 
heavier;  braincase  averaging  flatter  than  in  ampins. 

Color. — Unworn  pelage:  Upperparts  mixed  grayish  ochraceous 
buff  and  black;  general  effect  on  dorsum  nearly  black,  lightly 
sprinkled  with  buffy  gray,  on  sides  nearly  hair  brown  becoming  more 
buffy  toward  lateral  line,  which  is  ochraceous  buff  mixed  with  dusky 
and  seldom  very  sharply  contrasted  with  rest  of  sides;  sides  of  face, 
nose,  and  forehead  tinged  with  grayish;  blackish  markings  every- 
where accentuated ;  orbital  ring  and  spot  at  base  of  whiskers  sharply 
black;  spot  on  each  side  of  nose  in  front  of  whiskers,  buffy;  white 
of  lips  ascending  to  lower  edge  of  dusky  spot  at  base  of  whiskers; 
feet  white,  tarsal  joint  with  a  broad  blackish  brown  marking;  tail 
sharply  bicolor,  blackish  brown  above,  white  below,  but  usually  with 
some  mixture  of  dusky  on  the  underside  near  base;  underparts 
creamy  white  modified  by  the  blackish  slate  undercolor  which  is 
never  entirely  concealed;  pectoral  region  broadly  ochraceous  buff. 
Worn  pelage:  I^pperparts  more  uniform,  with  dorsum  less  differ- 
entiated; ends  of  hairs  worn  down  and  exposing  considerable  of  the 
blackish  slate  undercolor;  general  effect  varying  from  dark  hair 
brown  to  sepia;  lateral  line  scarcely  apparent;  underparts  much 
modified  by  blackish  slate  undercolor.  Young  in  first  coat :  Median 
upperparts  deep  blackish  slate,  very  lightly  flecked  with  gray;  sides 
slate  gray  lightly  vermiculated  with  darker. 

Skull. — Similar  to  that  of  difficilis^  but  somewhat  larger;  rostrum 
and  nasals  broader  and  heavier;  audital  bullae  relativelv  smaller; 
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braincase  averaging  broader  and  shallower ;  practically  as  in  amplus 
but  braincase  averaging  slightly  shallower. 

Measurements, — Average  of  10  adult  topotypes:  Total  length  241.5 
(225-248) ;  tail  vertebra  127  (118-132) ;  hind  foot  26.8.  (25.5-27.5) ; 
ear  from  notch  (dry)  20.4  (19-21.7). 

Type  specimen. — No.  68409  U.  S.  National  Museum,  Biological 
Survey  Collection.  ^  adult.  Aug.  22,  1894.  E.  W.  Nelson  and 
E.  A.  Groldman.    Specimen  in  good  condition. 

Remarks. — Its  very  dark  color  readily  distinguishes  this  form 
from  difficilis  and  amplus^  and  its  cranial  characters  are  likely  to 
prevent  confusion  with  any  others.  The  audital  bullae  are  not  so 
full  and  rounded  as  in  diificilis  but' still  are  larger  than  in  most  other 
Mexican  species.  P.  leptuims  2\^  is  dark  colored,  but  will  scarcely 
be  confused  with  felipensis  on  account  of  its  smaller  size,  smaller 
audital  bullce,  and  relatively  larger  teeth.  In  nearly  all  other  Mexi- 
can species  at  all  similar  to  felipensis  the  interorbital  region  is  broad- 
er, with  some  development  of  a  supraorbital  ridge. 

The  distribution  of  felipensis  is  curiously  interrupted,  Cerro  San 
Felipe  being  apparently  quite  isolated  from  the  other  localities  from 
which  the  form  is  known,  while  amplus  is  found  on  mountains  in  the 
intervening  region.  Possibly  felipensis  occupies  higher  or  more  hu- 
mid regions. 

Spedmens  examined. — Total  number  41,  from  localities  as  follows: 
Mexico:  Ajusco,  3;  Amecauieca,  8;  Toluca  Vall^,  5;  Salazar,  4. 
Oaxaca:  Cerro  San  Felipe,  21. 

PBROMYSCITS  BULT^TUS  Osgood. 
(PI.  VII,  flg.  7.) 

Peromyscus  bullaius  Osgood,  Proc.  BIol.  Soc.  Wash.,  XVII,  p.  63.  Mar.  21,  1904. 

Type  locality. — Perote,  Veracf uz,  Mexico. 

Geoff  rap  hie  distribution. — ^Known  only  from  the  type  locality. 

Characters. — Similar  in  general  to  P.  tniei  and  P.  difficilis;  ears 
very  large;  audital  bulla?  greatly  inflated;  tail  shorter  than  head  and 
body.<» 

Color. — Similar  to  that  of  P.  truei^  but  richer,  more  nearly  ap- 
proaching tawny;  slightly  paler  than  in  difficilis;  sides  and  ground 
color  of  upperparts  tawny  ochraceous;  dorsum  with  considerable 
dusky  producing  a  general  effect  of  nearly  broccoli  brown;  top  of 
head  and  nose  broccoli  brown ;  sides  of  head  between  base  of  ear  and 
eye  distinctly  grayish;  a  narrow  dusky  orbital  ring;  underparts 
creainy  white;  feet  white,  tarsal  joint  marked  with  dusky;  tail 
brownish  duskv  above,  white  below. 


«» The  tall  of  the  type  and  only  specimen  is  slightly  imperfect,  having  lost 
the  extreme  tip,  but  its  distal  attenuation  indicates  that  it  was  naturally  but 
nttle  longer,  and  certainly  much  shorter  than  that  of  P.  difficilis. 


Digitized  by  LjOOQ IC 


184 


NORTH   AMERICAN    FAUNA. 


Ixo.  28. 


Skull. — Similar  in  general  form  to  P,  tmei;  size  larger  than  P. 
truei^  but  smaller  than  P.  difjicilis;  audital  buUfle  very  much  inflated, 
actually  as  well  as  relatively  larger  than  in  any  other  known  species 
of  the  genus;  braincase  rounded  and  rather  inflated;  interorbital 
constriction  relatively  wider  than  in  difficilis;  nasals  and  palatine 
slits  rather  long;  molar  teeth  large,  actually  larger  than  those  of 
truei  and  nearly  equalling  those  of  difftcUis, 

Memnrements. — Type:  Total  length,  200;  tail  vertebrae,  93+;  hind 
foot,  23;  ear  from  notch  (dry),  25. 

Type  specimen. — No.  54405  U.  S.  National  Museum,  Biological 
Survey  Collection.      9    adult.     June  3,  1893.     E.  W.  Nelson  and 

E.  A.  Goldman.  Specimen 
in  good  condition  except 
that  extreme  tip  of  tail  is 
broken  oflp. 

Remarks. — The  relation- 
ships of  this  species  are 
clearly  with  P.  truei  and 
P.  diffleilis.  Its  short  tail 
and  light  color  easily  dis- 
tinguish it  from  diffieiUs, 
and  its  enormous  audital 
bullee  at  once  separate  it 
from  t7^ei.  The  external 
ears  also  are  very  large, 
slightly  exceeding  those  of 
di^cilis  as  well  as  of  all 
other  species.  It  is  con- 
ceivable that  the  single 
specimen  known  may  be 
an  abnormal  individual  of 
the  difjjcilis  group,  but  its 
characters  are  pronounced  and  not  paralleled  anywhere  in  the  consid- 
erable variation  found  in  diffleilis. 
Specimens  examined. — One,  the  type. 

Key  to  Subspecies  of  Peromyscus  melanophrys. 

Color  darker;  a  large  biiffy  pectoral  spot  usually  present P.  m.  samorm 

Color  paler ;  underparts  usually  pure  white  or  with  only  traces  of  a  pectoral  spot. 

Size  larger;  tail  averaging  more  than  140;  skull  usually  more  elongate.    South 

of   the  City   of   Mexico P.   melanophru* 

Size  smaller;  tail  averaging  less  than  140;  skull  relatively  shorter,  with  shorter 
nasals  and  larger  audital  bulla;.     North  of  the  City  of  Mexico. 

P.  m.  con9ohrinu4 

PEROMYSCT'S  MELANOPHRYS   (CouES). 

(PI.  V,  fig.  3.) 

Henpcromyfi   melanophrys   Cones,    Proc.   Acad.    Nat.   Scl.   Phlla.,    pp.   181-1^ 
Dec.  ir>,  1874. 


Fits,  8.- 


Distribution    of    Peromyscus    melanophrys, 
P.  xenurus,  and  subspecies. 
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Peromyscus  leucurus  Thomas,  Ann.  &  Mag.  Nat.  Hist.,  Ser.  6,  XIV,  pp.  364-5, 

Nov.,  1894. — Tehuantepec,  Oaxaca,  Mexico. 
Peramyscus  leucurus  gadovii  Thomas,  Ann.  &  Mag.  Nat.  Hist,  Ser.  7,  XI,  pp. 

484-485,  May,  1903.— San  Carlos  (=Yautepec),  Oaxaea,  Mexico. 
P[eromy8cu8]  melanophrys  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.,  IX,  p.  51, 

Mar.  15,  1897. 

Type  locality, — Santa  Efigenia,  Oaxaca,  Mexico. 

Geographic  distribution. — Arid  Tropical  and  Lower  Sonoran  re- 
gion of  south  central  Mexico  from  sea  level  to  arid  mountains  of 
5,000  feet  altitude.  States  of  Chiapas,  Guerrero,  Morelos,  Oaxaca, 
and  Puebla. 

Chara/'terfi, — Size  rather  large;  tail  very  long  (usually  more  than 
140  mm.),  annulations  rather  coarse  but  covered  with  short,  stiff 
hairs;  tail  frequently  tipped  with  white;  ears  large  and  nearly  naked; 
heel  hairy,  occupying  about  one-fifth  of  the  entire  length  of  the  foot ; 
general  color  cinnamon  or  pale  buffy  finely  flecked  with  black,  no 
definite  lateral  line;  a  black  orbital  ring  and  conspicuous  patch  of 
gray  around  it;  skull  with  a  sharp-angled  supraorbital  ridge,  but 
without  an  interior  sulcus  as  in  banderanus. 

Color.— No.  68658,  Oaxaca  City,  Oaxaca.  Adult  9  ,  June  13,  1894: 
Upperparts  tawny  ochraceous  very  finely  lined  with  dusky;  sides 
same  color  as  back  to  line  of  demarcation  between  upper  and  under 
color;  feet  white,  slightly  dusky  about '  ankles  ';  base  of  whiskers  and 
ring  around  eye  sharply  black,  remainder  of  face  chiefly  gray,  which 
extends  back  to  the  base  of  the  ear,  and  is  somewhat  mixed  with 
tawny  on  forehead  and  lower  cheeky? ;  tail  bicolor,  dusky  above,  white 
below;  underparts  creamy  white,  not  quite  subduing  the  plumbeous 
underfur.  No.  68404,  Oaxaca  City,  9  adult,  Aug.  15,  1894 :  Similar 
to  the  above,  but  decidedly  darker,  the  ground  color  apparently  some- 
what paler  and  less  rufescent  and  the  admixture  of  dusky  much 
greater,  causing  the  general  color  to  appear  russet  or  Mars  brown; 
otherwise  similar. 

Skull. — Size  medium,  smaller  than  in  mexicanus;  rostral  part 
rather  depressed  as  well  as  occipital,  giving  a  nearly  even  curve  to 
the  outline  of  the  skull;  a  definite  supraorbital  ridge  present,  which 
is  often  developed  into  a  trenchant  shelf  but  not  bounded  on  the 
inner  side  by  a  deep  sulcus;  temporal  region  somewhat  swollen; 
nasals  of  moderate  length  and  nearly  even  width,  shorter  and  less 
cuneate  than  in  mexicanus;  braincase  narrower  and  audital  bullae 
smaller  than  in  diificilis;  teeth  about  same  size  or  slightly  smaller 
than  in  mexicanus;  audital  bullae  slightly  larger. 

Measurements. — Average  of  8  adults  from  mountains  near  Tonala, 
Chiapas:  Total  length,  269  (262-275) ;  tail  vertebrae,  149  (146-155) ; 
hind  foot,  28;  ear  from  notch  (dry),  19.3  (18.5-21).  A  very  large  in- 
dividual from  Yaganiza,  Oaxaca:  280;  163;  29.  Average  of  4 
adults  from  Totolapa,  Oaxaca:  250;  154;  28.     • 
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Type  specimen, — No.  H  lis  U.  S.  National  Museum.  $  adult.  Skin 
and  skull,  collected  July  11,  1871,  by  F.  Sumichrast.  The  skin  ap- 
pears to  have  been  preserved  in  alcohol  and  later  renovated.  It  is, 
however,  in  fairly  good  condition.  The  tail  vertebrae  have  not  been 
removed,  but  have  been  strengthened  by  a  wire  along  their  length 
outside.  The  right  ear  is  somewhat  torn,  but  the  left  is  intact  except 
that  it  seems  to  have  lost  the  small  amount  of  hair  which  originally 
clothed  it.  The  condition  of  the  pelage  is  of  slight  wear,  and  the 
general  color  of  the  upperparts  is  cinnamon  tinged  with  fawn.  The 
skull  lacks  the:  basioccipital  and  supraoccipital  and  the  anterior  part 
of  the  nasals  is  slighlly  broken.  The  teeth  are  perfect  and  almost 
unworn.  The  mandibles  are  perfect,  except  the  angular  processes 
which  are  slightly  broken. 

Remarks. — P,  melanophrys  is  the  representative  of  a  rather  strik- 
ing group  of  large,  very  long-tailed  mice  inhabiting  the  more  arid 
regions  of  southern  Mexico.  According  to  Mr.  Nelson,  it  is  found 
living  chiefly  among  rocks.  It  may  be  distinguished  from  nearly 
all  the  other  species  of  Mexico  by  its  very  long  tail  and  slightly 
beaded  skull.  Like  other  members  of  the  genus,  it  is  subject  to  con- 
siderable variation  in  color,  most  of  which  seems  to  be  due  to  age. 
In  nearly  all  series  numbering  upward  of  10  specimens  the  older 
individuals  are  brighter  colored,  and  occasional  very  old  ones  are 
exceptionally  bright.  Young  specimens  may  be  either  brownish  or 
pale  buffy,  apparently  according  to  stage  of  development.  P.  gadovii 
of  Thomas  seems  to  represent  specimens  in  the  darker  stage.  A 
series  from  Oaxaca  City,  where  ^  gadovii ''  is  said  to  be  found 
(Thomas,  1.  c),  contains  both  light  and  dark  examples.  In  any 
event,  'gadovii^  becomes  a  synonym,  as  the  type  of  melanophrys, 
which  was  not  accessible  to  Thomas,  is  in  the  darker  stage  or  phase. 
The  relationship  of  P,  leucurus  to  melanophrys  was  also  evidently 
not  suspected  by  its  describer.  One  specimen  from  Tehuantepec,  the 
type  locality  of  leucurus,  is  somewhat  immature,  but  agrees  in  every 
way  with  others  of  the  same  age  from  various  parts  of  range  of  the 
species.  The  type  of  leucurus  is  rather  paler  than  is  usual  through- 
out the  group. 

/Specimens  cramined, — Total  number  85,  from  localities  in  Mexico, 
as  follows: 

Chiapas:  Near  Tonala,  J);  San  Bartolonie,  1 ;  San  Vicente,  1. 
Guerrero:  Ayiislnapa,  1;  Sochi,  1;  TlaUxtaqulUa,  7;  Tlapa,  1. 
Morelos:  Cnernavaca,  12;  Yautepec,  2  (aberrant);  Yecapixtla,  2. 
Oaxaca:  Cuicatlan,  1;   Las  Vacas,  2;   Mltla,  1;   Puerto  Angjel,  1;  San 

Bartolo,  2 ;  San  Carlos,  1 ;  San  Itliguel,  1   (aberrant)  ;  Oaxaca,  11 ; 

Santa  Efigenla,  1  (type)  ;  near  Tehauntepec,  2;  Tlapancingo,  1 ;  near 

Totolapa,  8;  Yaganiza,  2. 
Puebla:  Acatlan,     1     (approaching    consohrinus)  ;     Chalchicomula,    1; 

Plaxtla,  11;  Tebuacan,  1   (approaching  con^obrinus) , 
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PEROMYSCUS  MEI^NOPHUYS  ZAMOUAE  Osr.oon. 

PeromyscuH  mclatwphrys  zamorac  OsjcckhI,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp. 
(55-66,  Mar.  21,  1904. 

Type  locality. — ^Zamora,  Michoacan,  Mexico. 

Geographic  distribution. — South  central  Mexico  between  the  ranges 
of  melanopkrys  and  consobrinus;  known  from  a  few  localities  in  thfe 
states  of  Hidalgo  and  Michoacan. 

Characters. — Similar  to  P.  melanophrys^  but  averaging  slightly 
larger  and  darker;  a  large  tawny  pectoral  spot  present;  skull  com- 
paratively broad  and  heavy;  teeth  large. 

Color.— -&mi\\9ir  in  general  to  that  of  P.  melanophrys^  but  appar- 
ently somewhat  darker,  the  difference  in  this  respect  being  very 
s^light  if  any.  Adults  with  a  broad  band  of  tawny  across  pectoral 
region  between  forelegs.  Upper  side  of  tail  more  nearly  black  than 
in  melanophrys. 

Skull. — Similar  to  that  of  melanophrys^  but  slightly  larger  and 
heavier;  braincase  fuller  and  broader;  audital  bulla?  larger;  supra- 
orbital beads  less  trenchant  and  forming  ridges  rather  than  shelves 
anteriorly;  molar  teeth  larger;  other  characters  similar. 

Measurements. — Type:  Total  length,  260;  tail  vertebra*,  141;  hind 
foot,  29.  Average  of  7  young  adult  topotypes:  Total  length,  259; 
tail  vertebrae,  144;  hind  foot,  28.4;  ear  from  notch  (dry),  20  (19-21). 

Type  specimen. — No.  120288  U.  S.  National  Museum,  Biological 
Surv^ey  Collection,  i  adult.  Jan.  20,  1903.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

Remarks. — All  adult  specimens  of  this  form  thus  far  examined 
have  the  tawny  pectoral  marking  highly  developed.  The  constancy 
of  this  character  may  be  doubted,  as  it  is  of  such  irregular  occurrence 
in  this  genus.  In  the  present  case,  while  not  diagnostic,  it  seems  to 
l)e  a  character  of  importance.  Of  76  specimens  of  melanophrys  and 
ronsobrinusj  only  4  have  pectoral  spots,  and  these  are  small  and  indis- 
tinct. Of  19  typical  specimens  of  zamorce^  all  have  well-marked 
pectoral  spots  except  2  plumbeous  young,  which  have  only  traces. 

The  majority  of  the  series  from  Zamora  are  adolescents  and,  per- 
haps for  this  reason,  are  exceptionally  dark.  Even  those  that  have 
not  passed  beyond  the  plumbeous  juvenile  pelage  are  decidedly  darker 
than  comparable  sf)ecimens  of  typical  rn^lanophrys.  Two  adults, 
however,  show  only  very  slightly  darker  shades  than  melanophrys. 
Specimens  from  Zimapan,  Hidalgo,  are  questionably  referred  to  this 
form,  but  in  cranial  characters  they  approach  consobrinus.  Four 
J'pecimens  from  Querendaro  seem  to  be  typical  zamorce. 

Specimens  examined. — Total  number  43,  from  localities  in  Mexico 
as  follows: 

Hidalgro:  Zimapan,  24  (aberrant). 
Kichoacan:   Querendaro,  4 :  Zamora,  15. 
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PEROMYSCUS   MELANOPHRYS   CONSOBRINT  S   Osgood. 

Perotnyseus  melanophrys  consohrinus  Osgood,  Proc.  Biol.  Soc..  Wash.,  XVII,  p. 
66.  March  21,  1904. 

Type  locality. — Berriozabal,  Zacatecas,  Mexico. 

Geog7*aphic  distribution. — Southern  part  of  the  Mexican  table- 
land ;  Sonoran  zone  in  states  of  San  Luis  Potosi,  Jia^lisco,  Zacatecas, 
etc. 

Characters. — Similar  to  P.  melanophrys^  but  tail  slightly  shorter; 
skull  with  larger  audital  bullae  and  other  slight  peculiarities. 

Color. — As  in  melanophrys.  Topotype  No.  58028,  in  full  winter 
pelage  (December)  :  Upperparts  and  sides  tawny  ochraceous,  thickly 
lined  with  black  to  the  edge  of  a  narrow  tawny  lateral  line:  orbital 
ring  black,  sharply  contrasting  with  a  grayish  area  about  it  which 
extendi^  from  the  base  of  the  whiskers  around  the  eye  to  the  anterior 
base  of  the  ear;  underparts  creamy  white  with  a  very  small  tawny 
pectoral  spot;  tail  bicolor,  white  below,  dusky  above;  feet  creamy 
white,  '  ankles '  dusky. 

'  Skull. — Similar  to  that  of  melanophrys^  but  somewhat  shorter: 
nasals  shorter  and  slightly  broader;  audital  bullse  larger;  braincase 
more  bulging  and  less  elongate. 

Measurements. — Type :  Total  length,  250 ;  tail  vertebrae,  131 ;  hind 
foot,  26.5.  Average  of  5  adult  topotypes:  Total  length,  256;  tail  ver- 
tebrae, 135;  hind  foot,  27.5;  ear  from  notch  (dry),  19  (18-19.8). 

Type  specimen. — No.  79626  XJ.  S.  National  Museum,  Biological 
Survey  Collection.  ?  adult.  July  10, 1896.  E.  W.  Nelson  and  E.  A. 
Goldman. 

Remarks. — ^This  subspecies  is  not  strongly  marked,  but  its  char- 
acters, suc^h  as  they  are,  have  great  constancy  throughout  its  range. 
It  is  apparently  the  form  of  the  Mexican  tableland,  but  its  distribu- 
tion may  be  continuous  with  that  of  zamane  and  thence  with  true 
melanophrys.  Specimens  from  Zimapan,  Hidalgo,  appear  to  ap- 
proach consobrlntfs  in  cranial  characters  but  retain  the  coloration  of 
za?norae. 

Specimens  examined. — Total  number  38,  from  localities  in  Mexico 
as  follows: 

Ag^uas  Calientes:  Chlcalote,  1. 

Guanajuato:   Silao,'3. 

Jalisco:  Atemajac,  16  (aberrant)  ;  Colotlan,  1. 

San  Luis  Potosi:  Ahuahilco,  1;  Hacienda  I^a  Parada,  3. 

Zacatecas:  Berriozabal,  12;  Monte  Escobedo,  1. 

PEROMYSCUS  XENUUITS  Osgood. 

Prroini/scns  xenurus  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  p.  07,  March  21. 
1904. 

Type  locality. — Durango,  Durango,  Mexico. 

Geographic  distrihution. — Known  only  from  the  type  locality. 
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Characters. — Similar  in  size  and  proportions  to  P.  melanophrys; 
gronnd  color  more  nearly  fawn  than  tawny ;  pectoral  spot  well  devel- 
oped; tail  black,  except  a  narrow  ventral  line  of  white;  hind  feet 
clouded  with  dusky. 

't'olor, — Type,  in  fresh  pelage  except  on  rump:  Ground  color  of 
upperparts  grayish  fawn  color,  gradually  becoming  more  grayish 
anteriorly,  so  that,  on  account  of  the  mixture  of  black  throughout, 
the  effect  from  the  middle  of  the  back  forward  passes  from  mixed 
fawn  color  through  drab  to  hair  brown ;  the  rump,  which  is  still  in 
worn  pelage,  is  fawn  color ;  lower  cheeks  bright  fawn  color  blending 
with  gray,  which  covers  most  of  the  face  from  the  base  of  the  ears 
forward  to  the  nose;  underparts  white  except  patch  of  bright  fawn 
color  extending  from  bases  of  forelegs  across  breast ;  hind  feet  clouded 
with  dusky  brown  to  base  of  toes,  which  are  creamy  white;  tail  black 
all  around  except  a  narrow  stripe  of  white  on  the  underside  occupy- 
ing scarcely  more  than  one-fifth  of  the  entire  surface  of  the  tail  except 
distally,  \Chere,  the  diameter  of  the  tail  being  very  slight,  it  nearly 
covers  the  underside. 

Skull. — Similar  in  general  to  that  of  P.  m.  consohriiiiuH ;  nasals 
noticeably  shorter;  anterior  palatine  foramina  shorter;  postpalatal 
notch  shorter  and  wider. 

Measurements, — The  type  and  1  adult  topotype,  respectively:  Total 
length  246,  248;  tail  vertebrae  142,  140;  hind  foot  28,  28. 

Type  specimen. — No.  94518  IT.  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  July  1, 1898.  E.  W.  Nelson  and  E.  A. 
Goldman.    Specimen  in  good  condition. 

Remarks. — This  species  is  easily  distinguished  from  any  other  of 
the  melanophrys  group  by  the  combination  of  large  pectoral  spot, 
dusky  hind  feet,  and  peculiar  tail,  with  only  a  narrow  line  of  white 
on  the  underside  instead  of  the  usual  equal  division  of  light  and  dark 
areas.  It  is  the  northernmost  form  of  the  melanophrys  group,  and  at 
present  is  known  only  by  two  specimens  from  one  locality,  so  doubt- 
less much  remains  to  be  learned  of  its  distribution.  Eventually  it 
may  be  found  to  intergrade  with  consobrinus  or  zamorae. 
Specim,ens  examined. — Total  number  2,  both  from  the  typ^  locality. 

PEROMYSCUS  MEKISTURUS  Merriam. 

Penmyscus  mekUsturus  Merriam,  Proc.  Biol.  Soc.  Wasli.,  XVII,  pp.  124-125, 
Apr.  30,  189S. 

Type  locality. — Chalchicomula,  Puebla,  Mexico.  Altitude  8,200 
feet. 

Geographic  distrihution. — Known  only  from  the  type  locality. 

(Characters. — Size  medium  (hind  foot  24)  :  tail  very  long,  equaling 
three-fourths  of  total  length,  well  haired  and  indistinctly  bicolor: 
^^rs  of  moderate  size;  pelage  rather  full  and  thick,  similar  in  color 
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and  general  character  to  that  of  the  melanophrys  type,  but  under- 
parts  creamy  buff  without  any  white;  hind  feet  except  toes  chiefly 
dusky  brownish,  soles  naked,  at  least  medially ;  skull  small  with  short 
nasals  and  unbeaded,  much  constricted  frontals. 

Color. — Ground  color  of  upperparts  ochraceous  buff,  becoming 
paler  and  more  grayish  anteriorly  and  brighter  more  nearly  tawny 
posteriorly,  and.  throughout  mixed  uniformly  with  dusky;  back 
without  any  definite  concentration  of  dusky,  but  essentially  like  sides; 
sides  of  face,  nose,  and  forehead  grayish;  end  of  nose  with  a  tiny 
nearly  white  tuft  of  hair  surmounting  rhinarium;  orbital  ring  and 
spot  at  base  of  whiskers  dusky;  underparts  cream  buff,  becoming 
paler,  almost  white  on  chin  and  throat ;  fore  feet  creamy  white,  hind 
feet  dusky  brownish  except  on  toes  and  sides  of  feet;  tail  dusky 
brownish  above,  mixed  brownish  and  whitish  below,  thus  being  very 
indistinctly  bicolor. 

Skull. — Size  small,  scarcely  as  large  as  that  of  gratus;  braincase 
rather  long  relatively  to  rostral  part  of  skull,  which  app)ears  dispro- 
portionately short ;  frontals  much  constricted  anteriorly;  supraorbital 
border  without  bead  or  shelf;  zygomata  squared  anteriorly,  some- 
what .wider  posteriorly;  audital  bullae  moderate,  smaller  than  in 
grains^  but  relatively  larger  than  in  most  other  species  of  similar 
size;  nasals  short,  flat,  slightly  cuneate,  and  but  little  depre^ed; 
interpterygoid  fossa  wide ;  posterior  palatine  foramina  nearer  to  in- 
terpterygoid  fossa  than  to  anterior  palatine  foramina;  molar  teeth 
moderate,  upper  incisors  very  long. 

Measurements. — Type:  Total  length  249;  tail  vertebrae  165;  hind 
foot  24;  ear  from  notch  (dry)  18.4. 

Type  specimen. — No.  64108  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  March  16,  1894.  E.  W.  Nelson  and 
E.  A.  Goldman.     Specimen  in  excellent  condition. 

Remarks. — Although  this  species  is  distinct,  with  no  very  close 
allies,  it  is  evidently  more  nearly  related  to  mslanophrys  and  sub- 
species than  to  any  others.  The  general  color,  the  character  of  the 
pelage,  and  the  very  long  coarsely-haired  tail  are  essentially  as  in 
melanophrys.  The  skull  also  bears  a  general  resemblance  to  that  of 
melanophrys^  but  is  so  much  smaller  that  comparison  is  difficult 

Specimen  ewamined, — One,  the  tyi^e  only. 

PEKOMYSCUS  LEPTURUS  Merbiam. 

(PI.  IV,  fi^'.  12.) 

Peromyscus  lepturua  Merriani,  Proc.  Hlol.  Soc*.  Wash.,  XII,  pp.  llS-119,  Apr. 
30,  1808. 

Type  localtty. — Mount  Zempoaltepec,  Oaxaca,  Mexico. 
Geographic  distribution. — Known  only  from  the  type  locality. 
Characters. — Size  medium   (hind  foot  27) ;  tail  about  as  long  as 
or  slightly  shorter  than  head  and  body,  rather  coarsely  haired,  evenly 
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bicolor  or  nearly  uniform  dusky  above  and  below ;  color  dark ;  pelage 
full,  long,  and  lax;  hind  feet  extensively  marked  with  dusky;  soles 
hairy  posteriorly.  Skull  with  rather  long  nasals,  constricted  and 
headless  frontals,  large  interparietal,  and  relatively  large  teeth. 

Color. — Greneral  effect  of  back  brownish  black,  lightly  mixed  with 
cinnamon ;  sides,  shoulders,  and  head  cinnamon  to  russet,  mixed  with 
brownish  black,  producing  a  general  effect  approximating  the  bister 
of  Kidgway;  ears  thinly  clothed  with  soft  brown  hairs,  scarcely  or 
not  at  all  edged  with  paler;  tuft  of  soft  hairs  at  anterior  base  of  ear 
black ;  broad  area  from  side  of  nose  through  base  of  whiskers  to  and 
around  eye  black  or  brownish  black;  underparts  creamy  white, 
usually  modified  to  bluish  gray  by  the  effect  of  the  slaty  basal  color 
of  the  hairs ;  pectoral  region  sometimes  slightly  marked  with  russet ; 
forearm  sooty  to  carpal  joint ;  forefeet  white ;  dusky  of  hind  leg  ex- 
tending over  tarsal  joint  and  over  the  upper  side  of  the  hind  foot 
two-thirds  of  the  distance  or  quite  to  the  base  of  the  toes ;  toes  and 
sides  of  hind  feet  whitish;  tail  variable,  in  some  specimens  nearly 
evenly  bicolor,  blackish  above  and  white  below,  but  usually  more  or 
less  blackish  on  the  underside  near  the  base,  in  other  specimens  uni- 
form blackish  above  and  below. 

Skull. — Similar  in  general  form  to  that  of  levipes;  size  slightly 
larger ;  nasals  rather  long  and  palatine  slits  correspondingly  so ;  zygo- 
mata slightly  compressed  anteriorly,  widest  posteriorly;  frontals 
small  and  constricted,  not  beaded ;  supraorbital  border  scarcely  even 
sharp-angled;  interparietal  rather  large;  superior  outline  of  skull 
nearly  flat  or  very  slightly  arched ;  molar  teeth  relatively  large,  larger 
than  in  levipes  or  mexicaniis^  but  relatively  about  the  same  size  as 
in  the  smaller  species  lophurua  and  simulatus;  audital  buUse  moderate, 
about  as  in  levipes. 

MeasxireTnents. — Average  of  7  topotypes:  Total  length  528  (218- 
238) ;  tail  vertebrae  115  (112-119) ;  hind  foot  27  (26-28) ;  ear  from 
notch  (dry)  i7.3  (16.4-18.2). 

Type  specimen. — No.  68612  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  July  8,  1894.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

Remarks. — ^This  species  is  the  largest  of  a  small  group  including 
also  lophurus  and  simulatus.  From  either  of  these  it  is  distinguish- 
able by  its  larger  size,  more  coarsely  haired  tail,  and  less  arched 
skull.  The  same  characters,  as  well  as  its  dark  color  and  other  pecul- 
iarities, serve  in  large  measure  to  distinguish  it  from  levipes^  aztecus^ 
etc  P.  m.  totontepeeus^  and  P.  melanocarpus^  also  found  on  Mount 
Zempoaltepec,  are  sometimes  similar  in  color  to  lepturus^  but  their 
larger  heavier  skulls  with  relatively  smaller  teeth  make  close  com- 
parison unnecessary. 
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Specimens  examined, — Total  number  8,  from  localities  as  follows: 
Oaxaca:  Mount  Zempoaltepec  at  8,000  feet  altitude,  7 ;  Totontepec,  L 

PEROMYSCUS  LOPHUKUS  Osgood. 

(PI.  Ill,  flg.  6.) 

Peromyscus  lophurvs  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  p.  72,  Mar.  21, 1901 

Type  locality. — Todos  Santos,  Guatemala.    Altitude  8,500  feet 

Geographic  distribution, — Highlands  of  the  State  of  Chiapas, 
Mexico,  and  of  western  (Juatemala. 

Characters. — Most  similar  to  P.  lepturus^  but  smaller  and  paler; 
tail  long  and  covered  with  comparatively  long  soft  hairs,  and  termi- 
nating in  a  distinct  pencil;  pelage  soft  and  'woolly'  and  rather  dull 
and  lusterless;  skull  with  large  interparietal  and  short  nasals. 

Color. — Type:  General  effect  of  upperparts  between  wood  brown 
and  fawn  color,  w^ith  a  small  dusky  area  in  middle  of  back;  lateral 
line  pale  ochraceous  buff;  underparts  white;  no  pectoral  spot;  tail 
sepia  brown,  unicolor;  forearm  dusky  to  wrist,  fore  feet  white; 
hind  feet  dusky  brownish  to  base  of  toes;  toes  white;  orbital  ring 
dusky  black,  rather  narrow,  but  expanded  into  a  distinct  spot  in 
front  of  eye. 

Skull, — Similar  to  that  of  lepturus^  but  smaller  and  with  rostral 
part  decidedly  shorter;  molar  teeth  actually  about  same  size,  rela- 
tively larger;  interparietal  very  large.  Compared  to  that  of  P. 
levipeSj  the  skull  of  lophurus  is  shorter,  with  shorter  nasals  and 
heavier  infraorbital  region;  the  teeth  are  decidedly  heavier  and 
longer  and  the  interparietal  larger. 

Measurements, — Average  of  4  adult  topotypes:  Total  length,  208; 
tail  vertebrae  105;  hind  foot  24.5;  ear  from  notch  (dry)  16. 

Type  specimen. — No.  77219  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  Dec.  30,  1895.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

Remarks. — This  very  distinct  species  is  easily  recognized  by  its 
penciled  tail  and  usually  by  the  absence  of  white  on  the  under  side  of 
the  tail.  All  the  specimens  from  Todos  Santos  have  unicolor  tails, 
but  2  from  Calel  are  quite  distinctly  bicolor,  and  among  4  from  San 
Cristobal,  2  have  unicolor  and  2  have  imperfectly  bicolor  tails,  indi- 
cating that  this  character  is  variable.  The  character  of  the  pelage 
differs  somewhat  from  most  of  the  smaller  species  of  Peromyscxis  in 
being  dull  and  soft  without  the  usual  gloss,  and  although  rather 
short  it  is  fine  and  slightly  '  woolly.'  Its  close  allies  are  lepturus^ 
which  is  larger  and  has  a  more  flattened  skull,  and  sim^ulatus^  which 
is  decidedly  smaller.  , 

Specimens  e.ramincd, — Total  number  17,  from  localities  as  follows: 

Chiapas:   Pinal»ete,  5;  San  Cristobal,  4. 
Guatemala:  Calel,  2;  Todos  Santos,  6, 
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PEROMYSCUS  8IMITLATUS  Osgood. 

(PI.  Ill,  fig.  7.) 

Peromyscus  sitnulatus  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  72-73,  Mar.  21, 
1904. 

Type  locality. — Near  Jico,  Veracruz,  Mexico.    Altitude  6,000  feet. 

(reographic  distribution. — Known  only  from  tlie  type  locality. 

Characters. — A  miniature  of  P.  lophums  (hind  foot  21);  dark 
markings  slightly  more  intense;  skull  and  teeth  very  small;  tail 
clothed  with  long,  soft  hairs  and  penciled  as  in  lophums;  audital 
bullae  relatively  large. 

Color. — Almost  exactly  as  in  P.  lophums;  dark  markings  of  feet 
and  face  slightly  more  intense;  tail  chiefly  brown,  but  with  a  narrow 
line  of  white  on  under  side. 

Skull. — Size  very  small ;  similar  in  general  to  that  of  P.  lophurus^ 
hut  with  more  inflated  braincase  and  depressed  rostrum;  audital 
bullfip  relatively  larger;  interorbital  constriction  relatively  wider; 
teeth  very  small. 

Measurements. — Type:  Total  length  169;  tail  vertebrae  87;  hind 
foot  21 ;  ear  from  notch  (dry)  14.3. 

Type  specimen. — No.  55028  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  July  12,  1893.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

Remarks. — This  small  species  is  not  closely  related  to  any  known 
species  except  P.  lophums^  of  which  it  is  almost  an  exact  miniature. 
Its  skull  is  even  smaller  than  that  of  P.  Tnelanotis^  which  occurs  in 
the  same  region.  It  has,  however,  no  relationship  whatever  to 
melanotis.  Its  small  size,  crested  tail,  and  dark  brown  feet  amply 
suffice  to  distinguish  it  from  all  other  known  species.  A  single 
specimen  (No.  51177)  from  Tlalpam,  Valley  of  Mexico,  may  repre- 
sent an  undescribed  subspecies  of  simulatus.  It  is  quite  immature, 
but  seems  to  differ  from  simulatus  in  paler  color,  with  the  tail  bicolor 
and  the  hind  feet  more  extensively  white.  The  skull,  though  imma- 
ture, agrees  fairly  well  with  adults  of  HftuulatuH. 

Specimens  examined. — Total  number  2,  both  from  the  type  locality. 

PEUUMYS(^rS  (HATEMALENSIS  Merriam. 

(PI.  V.  fiK.  2.) 

Prroniyncufi  f/natemaUnMift  Merriam,  I*r<K*.  Biol.  S<k*.  \Va8h.,  XI I»  p.  IIS,  Apr. 
30,  189S. 

Type  locality. — Todos  Santos,  Guatemala.     Altitude  10.000  feet. 
(reographic  distribution. — High   altitudes  in   western   Guatemala 
and  southern  Chiapas.     (See  fig.  5,  p.  101.) 

6626S— No.  2S— 09 13 
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Characters. — Size  about  as  in  megalops,  larger  than  mexicanm  or 
furvvs^  but  smaller  than  zarhynchns;  tail  longer  than  head  and 
body,  scantily  haired,  usually  evenly  bicolor,  but  sometimes  irregu- 
larly blotchy  below  or  rarely  uniform  dusky;  pelage  very  long  and 
lax;  color  very  dark;  skull  with  frontals  constricted  and  without 
definite  supraorbital  bead. 

Color, — Unworn  pelage :  Upperparts  chiefly  pale  cinnamon  rufous, 
liberally  mixed  with  duslcj^,  the  latter  considerably  concentrated  on 
dorsum,  forming  an  ill-defined  stripe  from  shoulders  to  base  of  tail; 
general  effect  of  sides  russet,  becoming  Prout  brown  and  nearly  black 
toward  middle  of  back ;  lateral  line  scarcely  differentiated ;  a  broad 
area  from  base  of  whiskers  to  and  around  eye  and  nearly  to  base  of 
ear  very  dark,  nearly  pure  black;  tuft  of  soft  hairs  at  anterior  bat^ 
of  ear  also  nearly  black;  tip  of  nose  grayish  white;  ears  brownish, 
very  lightly  margined  with  whitish ;  underparts  buffy  white,  consid- 
erably modified  by  slaty  under  color;  pectoral  and  axillary  regions 
usually  broadly  cinnamon  rufous;  entire  underparts,  except  chin  and 
throat,  sometimes  suffused  with  cinnamon  rufous;  fore  feet  white; 
forearm  brownish  black  nearly  to  carpal  joint;  hind  feet  chiefly  white, 
tarsal  joint  dusky  brownish,  this  often  extending  over  median  upper 
side  of  hind  foot  halfivay  to  base  of  toes;  tail  usually  bicolor,  under- 
side frequently  irregularly  blotched,  dusky  and  yellowish;  entire  tail 
occasionally  dusky.  Worn  pelage:  General  effect  of  upperparts 
russet  to  Mars  brown  and  Prout  brown ;  subterminal  zone  of  color 
very  narrow,  allowing  much  of  the  slaty  under  color  to  appear; 
underparts  buffy  white,  much  modified  by  slaty. 

Skull, — Similar  to  that  of  mexicanus  but  larger  and  broader  with 
larger  teeth  and  audital  bullae;  nasals  quite  elongate;  frontals  con- 
stricted and  slightly  sharp-angled  but  not  distinctly  beaded;  brain- 
case  rather  large  and  full,  decidedly  broader  than  in  mexicanm. 
Size,  audital  bullse,  and  teeth  about  as  in  anritus^  but  frontals  more 
constricted  and  without  supraorbital  bead. 

Measurements, — Average  of  10  adult  topotypes:  Total  length  267 
(252-200) ;  tail  vertebrse  138  (132-153) ;  hind  foot  30.7  (30-32) ;  ear 
from  notch  (dry)  20.6  (20-21.5). 

Type  specimen, — No.  76861  U.  S.  National  Museum,  Biological  Sur- 
vey Collection.  $  adult.  Dec.  31,  1805.  E.  W.  Nelson  and  E.  A. 
(loldman.     Specimen  in  good  condition. 

Remarks, — P,  guatemalens^is  appears  to  be  most  closely  related  to 
P,  fur r  us  and  P,  nudipes.  both  of  which  are  somewhat  smaller.  It 
may  be  distinguished  from  megalops  and  auritus  by  its  dark  color, 
'  woolly  '  pelage,  and  unbeaded  skull.  F'rom  all  other  species,  its  size 
distinguishes  it.  It  averages  slightly  larger  than  aurittts  and  occa- 
sionally attains  the  size  of  smaller  individuals  of  zarhynchus.  There 
is  some  cranial  variation  in  the  comparatively  small  series  examined. 
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Specimens  from  Pinabete  are  rather  robust  and  their  skulls  have  un- 
usually heavy  rostrums.  Others  from  Volcan  Santa  Maria  have  rela- 
tively large  teeth.  The  relationship  of  guatemalensis  to  the  smaller 
and  more  uniformly  black-tailed  species  nudipes  is  not  remote,  and 
it  is  quite  possible  that  intergradation  between  them  may  be  found 
when  specimens  from  the  mountains  of  Nicaragua  are  obtained.  • 
Specimens  examined, — Total  number  59,  from  localities  as  follows : 

Chiapas:  Pinabete.  8;  Volcan  de  Tacama,  1. 

Guatemala:   Calel,  21;  Todos  Santos,  8:  Volcan  Santa  Maria,  U;  Zunll, 
10. 

PEROMYSCrS  XTTDIPES   (Allkn). 

Hesperomyx   {VespcrimuHf)   nudipes  Allen,  Bull.  Am.  Miis.   Nat.  Hist.,  N.  Y., 

Ill,   pp.  21.3-214,  Apr.  17,  1891. 
Pcromyscus  nudipes  Thomas,  Ann.  &  Mag.  Nat.  Hist.,  ser.  (5,  XIV,  i>.  305,  Nov., 

1894. 
Peromyscus  cacabatus  Bangs,  Bull.  Mus.  Conip.  Zool.,  XXXIX,  pp.  20-30,  figs. 

8-10,  Apr.,  1802. 
Pcromyscus  nudipes  Allen,  supra  cit,^  XX,  pp.  07-68,  Feb.  29,  1904. 

Type  locality. — La  Carpintera,  Costa  Rica. 

Geographic  distribution. — ^Mountains  of  central  Costa  Rica  and 
thence  south  to  Chiriqui. 

Characters. — Similar  in  general  to  guatemalensls  but  slightly 
smaller;  slightly  larger  than  77iexicanus;  color  very  dark;  pelage  full 
and  soft ;  ears  relatively  small,  nearly  naked ;  tail  scaly  with  very  short 
hairs,  nearly  unicolor;  soles  of  hind  feet  narrowly  naked  medially; 
skull  similar  to  that  of  guatemalensis  but  averaging  smaller  and 
narrower. 

Color. — Unworn  pelage:  Much  as  in  guatemalensis^  but  more  ful- 
vous; sides  chiefly  russet  to  Mars  brown,  quite  in  contrast  to  back, 
which  is  much  more  mixed  with  dusky,  forming  a  broad  blackish 
brown  area  from  shoulders  to  base  of  tail ;  lateral  line  dark  ochraceous 
buflF,  slightly  contrasted  with  upper  sides ;  underparts  yellowish  white 
with  a  broad  pectoral  spot  of  ochraceous  buff,  this  sometimes  quite 
produced  posteriorly  or  even  suffusing  entire  underparts  except 
chin  and  throat;  fore  feet  white,  forearm  dusky  nearly  to  wrist;  hind 
feet  white  usually  with  the  broad  dusky  brownish  marking  on  tarsal 
joint  extended  on  upper  side  of  foot  about  halfway  to  base  of  toes; 
tail  usually  imicolor  brownish  black,  but  occasionally  with  the  scaly 
part  of  the  under  side  slightly  blotched  with  yellowish  white. 

Skull. — Similar  to  that  of  guatemalensis  but  slightly  smaller; 
braincase  narrower;  nasals  slightly  broader;  audital  bullae  smaller; 
supraorbital  border  occasionally  with  a  faint  suggestion  of  a  bead 
near  fronto-parietal  suture;  palatine  slits  widely  open;  zygomata 
slightly  or  scarcely  at  all  notched  anteriorly;  quite  similar  to  that  of 
ni^xicanus  but  teeth  decidedly  larger. 
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Measurements, — Average  of  6  adults  from  Volcan  Irazii,  Costa 
Rica:  Total  length, 261  (250-280) ;  tail  vertebra,  130  (121-135) ;  hind 
foot,  28.6  (26-30) ;  ear  from  notch  (dry),  19.1  (18.4-19.4). 

Type  specimen. — No.  mi  American  Museum  of  Natural  History, 
New  York.  9  adult.  October,  1890.  George  K.  Cherrie.  Speci- 
men in  alcohol  except  skull,  which  has  been  removed  and  numbered. 
It  bears  a  recent  type  label  and  an  old  label  the  data  on  which  are 
illegible.  The  skull  is  broken  across  the  frontals  into  two  parts,  but 
most  of  the  parts  important  for  comparison  are  present. 

Remarks. — In  some  ways  this  species  may  be  said  to  be  intermediate 
between  guatem^lensis  and  m^xicanus.  The  most  obvious  character 
distinguishing  it  from  both  of  these  is  its  uniformly  blackish  tail. 
Occasional  specimens  show  traces  of  white  on  the  under  side  of  the 
tail,  and  the  known  variability  of  this  character  in  other  species  makes 
it  not  altogether  reliable.  The  skull  of  nudipes  is  slightly  smaller 
than  that  of  guatenialensis  but  otherwise  agrees  very  closely.  It  is 
about  the  size  and  .often  nearly  the  form  of  that  of  mexicanvs,  but 
usually  there  is  less  suggestion  of  supraorbital  bead  and  the  teeth  are 
larger. 

Specimens  examined. — Total  number  131,  from  localities  as  fol- 
lows: 

.Chirlqui:  Boquete,  89. 

Costa  Bica:  Azala,  Cartago,  1;  Corplntera,  1;  El  Coronel  de  CarriUo,  4; 

near  Jiminez,  1 :  Juan  Vinos,  4 ;  La  EstreUa,  Cartago,  1 ;  near  San 

Jos^,  1 ;  Volcan  Irazu,  29. 

PEROMYSCrs  FURVUS  Allen  and  Chapman. 
(PI.  V,  fig.  7.) 

Pcromysrus  furrm  Allen  and  Chapman,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  IX, 
pp.  201^2a3,  June  16,  1897. 

Type  locality. — .Talapa,  Veracruz,  Mexico.     Altitude  4,400  feet. 

Geographic  distnhntwn. — Known  from  a  few  localities  in  humid 
tropical  parts  of  noi-thern  Veracruz  and  Puebla.     (See  fig.  5,  p.  161.) 

Characters. — Size  slightly  larger  than  -in  mexicanus  (hind  foot 
20-82)  but  smaller  than  in  guatcmalcnsis;  color  very  dark;  ears 
1  datively  small,  nearly  naked;  tail  slightly  longer  than  head  and 
body,  very  thinly  haired,  blackish  all  around  or  with  slight  irregular 
light  markings  on  scaly  part  of  under  side;  soles  of  hind  feet  naked 
medially  to  calcaneum;  skull  in  adult  with  nasals  widely  expanded 
anteriorly. 

Color. — Slightly  worn  pelage:  General  effect  of  upperparts  dark 
mummy  brown,  more  blackish  on  dorsum  and  more  russet  on  sides, 
but  dorsal  area  not  well  defined;  a  slight  suggestion  of  a  lateral  line 
russet ;  sides  of  face  brownish  sepia  and  blackish,  the  blackish  sur- 
rounding the  eye  and  dominating  the  area  from  the  base  of  the 
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whiskers  to  the  base  of  the  ear;  underparts  inchiding  pectoral  region 
grayish  white  considerably  modified  by  slaty  undercolor;  forearm 
blackish  brown  nearly  to  carpal  joint;  fore  feet  white;  hind  feet 
white  with  a  broad  blackish  brown  marking  on  tarsal  joinA,  this  oc- 
casionally extended  for  some  distance  on  upper  side  of  hind  foot;  tail 
unicolor,  blackish  all  around,  or  irregularly  bicolor,  the  scaly  part  of 
the  underside  being  somewhat  blotched  with  yellowish  w^hite.  Un- 
worn pelage?  (No.  108540)  :  General  effect  of  sides  brownish  sepia; 
middle  of  back  nearly  pure  black,  lightly  sprinkled  with  brownish. 

fSkull, — Size  slightly  larger  than  in  mexicanu^^  smaller  than  in 
guatemalenHVi;  frontals  quite  constricted  and  without  any  bead 
though  the  posterior  part  of  the  supraorbital  border  may  be  slightly 
sharp-angled;  zygomata  slightly  or  not  at  all  notched  anteriorly; 
teeth  and  audital  bullae  moderate,  slightly  larger  than  in  mexicaims 
and  relatively  about  same  size  as  in  (/uatemalensis;  nasals  long,  com- 
pressed posteriorly  and  exceeding  ascending  branches  of  premaxilla*, 
greatly  expanded  in  adults  anteriorly;  premaxillse  correspondingly 
expanded  anteriorly. 

Measurements, — Average  of  14  topotypes  (males)  :  Total  length, 
263  (248-282) ;  tail  vertebrie,  181  (128-145) ;  hind  foot,  27.9  (26-29) ; 
ear,  21.9  (20-23).  Of  an  adult  from  Huachinango,  Puebla:  267; 
142;  32. 

Type  specimen. — No.  WrVV  American  Museum  of  Natural  His- 
tory, New  York.  $  adult.  Apr.  2,  1897.  F.  M.  Chapman.  Speci- 
men in  good  condition;  tip  of  tail  very  slightly  injured, 

Reraarks, — The  widely  expanded  '  bell-shaped  '  nasals  of  this  spe- 
cies are  quite  diagnostic,  but  do  not  develop  until  the  animal  is 
thoroughly  mature.  Even  in  young  sp)ecimens,  however,  the  nasals, 
are  decidedly  cuneate  posteriorly,  and  this  in  connection  with  the 
absence  of  any  suggestion  of  a  supraorbital  bead  and  the  very  dark 
color  of  the  pelage  suflSces  to  distinguish  specimens  of  any  age.  The 
closest  affinities  of  furvtis  seem  to  be  with  guatemalensvi^  although, 
save  for  its  very  dark  color,  it  has  much  the  general  appearance  of 
mexicanus. 
Specimens  examined, — Total  number  32,  from  localities,  as  follows: 

Puebla:  Huachinango,  2. 
Veraomz:  Jalapa,  2S;  Jieo,  2. 

PEROMYSCrS   ALTILANET  .S  Osgood. 

Peromyscus  altilaneus  Osgood,  I*roo.  Biol.  Soc.  Wash.,  XVir,  pp.  74,  75,  Mar. 
21.  1904. 

Type  locality. — Todos  Santos,  Guatemala.    Altitude  10,000  feet. 
Geographic  distribution, — Known  only  from  the  type  locality. 
Characters. — Similar  to  P,  melanorarpvs^  but  smaller  and  with 
shorter  and  less  hairy  tail ;  fore  feet  entirely  white ;  hind  feet  with 
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much  more  white  than  in  melanocarpiis;  skull  slightly  smaller  and 
more  slender;  similar  to  that  of  guatertialemhi  bui  much  smaller. 

Color, — Very  dark  as  in  melanocarpus^  but  tail  blotched  with  yel- 
lowish white  below,  much  as  in  raexicanus;  fore  feet  and  part  of 
forearm  white;  hind  foot  with  a  V-shaped  dusky  mark  extending 
about  halfway  to  the  base  of  the  toes,  remainder  of  foot  white;  pec- 
toral spot  strongly  developed. 

Skull. — Similar  to  that  of  melanocarpits^  but  slightly  smaller 
throughout;  nasals  relatively  more  expanded  anteriorly;  braincase 
slightly  higher  and. more  inflated  and  rostral  region  more  depressed; 
anterior  palatine  foramina  shorter;  infraorbital  plate  very  narrow: 
supraorbital  bead  slight ;  very  similar  to  that  of  guatemalensis  but 
decidedly  smaller ;  similar  to  that  of  mexicanus^  but  smaller  with  a 
more  depressed  rostrum  and  a  narrower  infraorbital  lamina. 

Measurements. — Type:  Total  length,  228;  tail  vertebrae,  115;  hind 
foot,  28;  ear  from  notch  (dry),  20.6.    . 

Type  specimen. — No.  76856  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  Dec.  30, 1895.  E.  W.  Nelson  and  E.  A. 
Goldman.    Specimen  in  good  condition. 

Remarks. — This  species  is  about  the  size  of  m^elanocarpus  and  is 
similar  also  in  color  except  in  extent  of  dusky  on  the  feet.  How- 
ever, a  close  study  of  the  skulls  seems  to  indicate  that  melano- 
carpus  is  most  closely  related  to  megalops^  while  altUaneus  is  more 
similar  to  guatemalensis  and  niexicanus.  In  fact,  scarcely  any  char- 
acter can  be  .found  distinguishing  it  from  guatem/densis  except  that 
of  size.  The  type  skull,  that  of  an  adult  male.,  is  so  much  smaller 
throughout  than  in  typical  guatemalensis  that  it  seems  hardly  pos- 
,sible  that  it  is  merely  an  abnormally  small  individual  of  that  specie^;. 
The  color  and  character  of  the  pelage,  however,  are  exactly  as  in 
guatemalensis, 

Spec^me^n  examined. — One,  the  tyi>e. 

Key  to  subspecies  of  Peromyscus  mexicanus. 

size  smaller ;  hind  foot  23-24.     Parts  of  Chiapas  and  Guatemala P.  m.  gymnotii 

Size  larger;  hind  foot  2^-29. 

size   very   large ;    total    length    244-268 ;    hind   foot   usually    more   than    28 ;  color 

usually  very  dark P.  m.  totontepecua 

size  smaller ;  total  length  233-258 ;  hind  foot  usually  not  more  than  28. 

Color  darker ;  rostrum  and  nasals  heavier.     Tabasco P.  m.  teapenftia 

Color  not  so  dark ;  rostrum  and  nasals  not  so  heavy. 

Audital  bullffi  averaging  larger.     Chiapas,  Guatemala,  and  Nicaragua. 

P.  m.  sasatiliM 
Audital  bulla?  averaging  smaller.     Chiapas  to  northern  Puebla. 

P.  me^canua 
PEROMYSCUS  MEXICANUS    (Saussure). 

(PI.  V,  fig.  8;  PI.  VII,  fig.  6.) 

Hesperomya  mexicanus  Saussure,  Rev.  et  Mag.  de  Zool.,  Paris,  XII,  pp.  103- 

105,  pi.  IX,  figs.  1,  la.  Mar..  1860. 
P\eromyscu8]  mexicanus  Thomas,  Ann.  &  Mag.  Nat.  Hist,  ser.  6,  XIV,  p.  364, 

Nov..  181)4. 
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PeroinysvuH  tchuantepecus  Merriani,  Proo.  Biol.  Sck*.  Wash.,  XII,  p.  122,  Apr. 
30,  1898.— Tehuantepec,  Oaxacji. 

Type  locality. ^-Mexico;  assumed  to  be  the  vicinity  of  Mirador, 
Veracruz." 

Geographic  distribvtion. — Tropical  parts  of  eastern  and  southern 
Mexico  from  northern  Puebla  southward  to  southern  Veracruz  and 
thence  south  and  east  to  southern  Oaxaca  and  northern  Chiapas. 

Cluiracters, — Size  medium,  about  as  in  oaxacensia^  decidedly 
smaller  than  in  megalopa  and  guatemalensis;  tail  slightly  longer  than 
head  and  body,  rather  coarsely  annulated  (about  17  annulations  per 
cm.)  and  clothed  with  very  short  scarcely  obvious  hairs;  tail  seldom 
evenly  bicolor  but  usually  blotched  irregularly  on  the  underside  with 
yellowish  white ;  ears  moderate,  very  thinly  haired ;  proximal  fourth 
of  sole  of  hind  foot  usually  hairy ;  pelage  soft  but  rather  short ;  skull 
with  relatively  small  molars  and  audital  bullae. 

Color. — Unworn  pelage:  Upperparts  cinnamon  rufous  mixed  with 
dusky;  middle  of  back  darker  than  sides,  but  dusky  chiefly  disposed 
in  fine  lines  and  always  somewhat  mixed  with  rufescent;  general 
effect  of  sides  from  cheeks  to  flanks  bright  russet;  top  of  head  and 
shoulders  like  back  or  slightly  paler;  spot  at  base  of  whiskers  and 
broad  orbital  ring  blackish  brown ;  underparts  creamy  white,  with  or 
without  a  cinnamon  rufous  pectoral  marking;  ears  dusky  brownish 
faintly  edged  with  whitish;  fore  feet  and  carpal  joints  white; 
proximal  half  of  forearm  dusky  overlaid  by  rufescent;  hind  feet 
white,  tarsal  joints  broadly  dusky  brownish;  hairs  of  tail  dusky 
above,  dull  white  below ;  scaly  part  of  tail  dusky  above,  chiefly  yel- 
lowish below,  irregularly  blotched  with  dusky. 

Worn  pelage:  Upperparts  varying  from  ochraceous  buff  to  tawny 
mixed  with  darker;  general  effect  varying  from  dark  clay  color  to 
russet;  middle  of  back  usually  much  like  sides,  sometimes  darker, 
approaching  Mars  brown  and  Prout  brown ;  dusky  facial  markings 
much  reduced  in  area ;  underparts  variously  modified  by  slaty  under- 
color. 

Adolescent  pelage:  Upperparts  and  sides  pale  cinnamon  fawn,  uni- 
formly mixed  with  dusky,  producing  a  general  effect  varying  from 

®The  original  description  states  that  this  species  **  Habite  les  m^mes  regions 
qne  les  pr^cMents."  "Les  pr^Ments"  are  H,  toltecus  (=  Sigmodon  toltecus) 
and  H,  fulvencens  (=  Oryzomys  fulvcscens),  the  first  of  which  "  Habite  la  Cor- 
dlli^re  de  la  province  de  V^ra-Crus^,"  and  the  second  "  Habite  le  Mexique.'* 
The  description  following  that  of  mexicanus  is  that  of  H,  aztecus  (=  Peromys- 
CM  aztecus),  which  is  said  to  inhabit  the  "  M§me  patrie  que  les  pr^Ments." 
It  is  evident,  therefore,  that  Saussure  did  not  intend  to  make  any  fine  distinc- 
tions as  to  locality,  but  wished  to  indicate  merely  that  all  his  material  came 
from  eastern  Mexico.  We  are  justified,  then,  in  assuming  that  mejricanus 
probably  came  from  the  vicinity  of  Mirador,  Veracruz,  as  Saussure  is  known 
to  have  stopped  near  there  at  the  Sartorius  ranch. 
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wood  brown  to  broccoli  brown ;  a  narrow  lateral  line  of  dark  ochra- 
ceous  buff  usually  evident;  dusky  orbital  ring  narrow,  and  surround- 
ing part  of  face  slightly  grayish. 

Young  in  first  coat :  Upperparts  nearly  uniform  mouse  gray,  some- 
times paler;  nearly  smoke  gray  on  sides  and  shoulders;  and  darker, 
nearly  brownish  slate  gray,  on  dorsum. 

Skull. — Size  medium,  smaller  than  in  megalops  and  guatemalenm^ 
about  equal  to  or  slightly  larger  thfcn  in  oaxacensis  and  hylo- 
refes;  rostrum  and  nasals  moderately  long;  braincase  usually  full 
and  deep  but  not  very  wide;  frontals  rather  narrow,  supraorbiUil 
borders  sharp-angled,  often  with  a  slight  bead,  this  usually  confined 
to  the  vicinity  of  the  fronto-parietal  suture;  interparietal  large; 
zygoma  strong,  usually  becoming  decidedly  notched  anteriorly  in 
adults;  molar  teeth  and  audital  buUee  relatively  very  small;  inter- 
pterygoid  fossa  extending  anteriorly  a  trifle  beyond  plane  of  last 
molar. 

Measurements, — Average  of  four  adults  from  Mirador,  Vera- 
cruz: Total  length,  246  (235-254);  tail  vertebrae,  128  (118-133): 
hind  foot,  26.6  (26-27) ;  ear  from  notch  (dry),  19  (17.7-20.5).  Of 
four  adults  from  Tehuantepec,  Oaxaca :  248.5 ;  127 ;  27. 

Type  specimen. — ^In  the  original  description  of  this  species,  Saus- 
sure  specifically  mentions  two  specimens  and  gives  their  measure- 
ments. One  of  these  is  mounted  in  the,  Geneva  Museum  and  was  ex- 
amined some  years  ago  by  Doctor  Merriam,  who  made  the  following 
notes  on  it  and  has  kindly  allowed  their  use  in  the  present  publica- 
tion :    • 

"  No.  W  "  (marked  also  in  pencil  "  No.  3  ")  Mexico.  Bvldtfitly  the  type  of 
8aussure*s  description  and  the  specimen  whose  measurements  he  gave  in  the 
first  column  (p.  104).  Size  large;  ears  large;  tall  long  and  scant  haired,  not 
distinctly  blcolor.  Hind  foot  26.  Ear  from  crown  16.  Tall  106  in  the  mounted 
specimen,  the  extreme  tip  brok«i  off.  Whiskers  long,  reaching  shoulder. 
Texture  of  pelage  having  a  velvety  appearance  somewhat  resembling  that  of 
Didelphis  murina.  Color:  Uppenwrts  dark  brown,  palest  on  the  flanks  add 
cheeks,  which  parts  are  washed  with  pale  ochraceous  buflf.  Viewed  from  behind 
the  dark  brown  of  the  back  and  shoulders  seems  lighter  and  has  something  of 
a  hoary  api)earance.  Just  in  front  of  the  forelegs  a  faint  fulvous  wash  ex- 
tends over  the  sides  of  the  breast.  It  is  probable  that  the  colors  have  und«*- 
gone  some  change  from  museum  exposure.  Ankles  in  front  and  on  outside  dark 
brown,  this  color  extending  out  on  the  upper  surface  of  the  feet  more  than  half 
way  to  the  toes ;  rest  of  hind  feet  and  toes  white.  Fore  feet  and  wrists  white, 
the  brown  color  of  the  leg  ending  abruptly  about  2  mm.  above  the  wrist  in  front 
on  the  inner  side,  and  6  mm.  above  on  the  outer  side.  There  Is  a  little  rusty 
about  the  nose. 

The  skull  of  this  specimen  was  not  submitted  to  Doctor  Merriam 
with  Saussure's  material,  but  it  piay  be  preserved  still  in  the  Greneva 
Museum,  and  possibly  it  is  the  one  of  which  the  teeth  were  figured 
with  the  original  description. 
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Remarks. — P.  mexicanus  and  its  subspecies  are  readily  distinguish- 
able from  nearly  all  other  species  by  the  character  of  the  tail,  which 
is  very  irregularly  bicolor  and  with  the  scaly  annulations  scarcely  at 
all  concealed  by  hair.  Certain  larger  species,  as  guatemalensia^  some- 
times have  irregularly  blotched  tails,  but  their  size  precludes  the 
possibility  of  their  being  confused  with  rriexieanus.  The  tail  is  not 
always  evenly  bicolor  in  handermius  and  yucatanicus^  but  these  forms 
are  well  characterized  otherwise,  banderanus  by  its  beaded  skull  and 
yucatanicus  by  its  small  size.  The  subspecies  of  mexicanus  are  very 
slightly  characterized  and  perhape  but  recently  developed  from  a 
common  stock.  They  can  not  consistently  be  '  lumped,'  but  it  must  be 
said  that  there  is  much  variation  throughout  the  group  and  that  none 
of  the  characters  of  the  several  subspecies  are  absolutely  constant. 
Certain  average  characters,  however,  are  to  be  found,  and  certain  ex- 
tremes of  differentiation  are  fairly  marked.  The  variation  in  cranial 
characters  is  very  great,  and  every  considerable  series  examined  has 
shown  some  deviations  from  the  general  type.  It  is  difficult  to  asso- 
ciate any  two  series  on  the  basis  of  common  peculiarities.  In  view  of 
this  variation  it  does  not  seem  possible  to  recognize  a  form  under  the 
name '  tehuantepecus.^  The  small  series  from  Tehuantepec  are  chiefly 
in  worn  pelage  and  in  color  do  not  differ  from  similarly  worn  speci- 
mens from  localities  in  Veracruz  near  the  type  locality  of  mexicanus. 
Although  the  interparietal  averages  large  in  the  few  skulls  from 
Tehuantepec,  it  does  not  seem  to  be  a  subspecific  character,  for  equally 
large  interparietals  may  be  found  in  almost  any  series;  in  fact,  the 
most  nearly  perfect  skull  from  Mirador,  the  type  locality  of  mexi- 
canus^ has  the  interparietal  slightly  larger  than  that  of  the  type  of 
'  tehuantepecus,^  In  regard  to  color  there  is  also  much  variation, 
perhaps  of  an  '  ontogenetic '  nature.  Specimens  from  more  humid 
localities  are  usually  darker  than  those  from  more  arid  parts,  but  this 
does  not  seem  to  be  correlated  with  definite  areas.  It  is  even  conceiv- 
able that  unusual  darkness  of  color  may  be  produced  by  an  unusually 
wet  season  in  a  normally  arid  region. 

Specimens  examined. — ^Total  number  182,  from  localities  as  fol- 
lows: 

Chiapas:  Mountains  near  Tonaln,  S;  Ocozucnautla,  4;  Ocuilapa,  2;  Val- 
ley of  Jiquipilas,  4. 

Oazaca:  Agua  Frio,  7;  I^Kimas,  3;  near  Tehuantepei*,  5;  Sanbi  Kfigeuia, 
13. 

Puebla:  Metlaltoyuca,  7. 

"Veraccoz:  Achotal,  19;  Carrlzal,  9;  Catemaco,  5;  Jico,  12;  Lagunas,  6; 
Mirador,  4;  Otatitlan,  4;  Papantia,  13;  Pasa  Nueva,  8;  San  Andres 
Tuxtla,  4;  San  Carlos,  12;  Santiago  Tuxtla,  9;  Teocelo,  2  (approach- 
ing totontepecwt)  ;  Texolo,  16;  Volcan  Tuxtla,  6  (approaching 
totontepecus'i). 


Digitized  by  LjOOQIC 


202  NORTH   AMERICAN   FAUNA.  [mo.  28. 

PEROMYSCUS   MEXICANUS  TOTONTEPECU8   Merbiam. 

Peromysous  mexicanus  totontepecus  Merriam,  Proc.  Biol.  Soc,  Waslu,  XII,  pp. 

120-121.  Apr.  30,  1898. 
Peromy8cu8  mexicanus  orizahae  Merriam,  supra  dUy  pp.  121-122. — Orlxaba, 

Veracruz,  Mexico. 

Type  locality, — Totontepec,  Oaxaca,  Mexico.     Altitude,  6,000  feet. 

Geographic  difitnbntion, — Western  Veracruz  and  east  central 
Oaxaca 'west  of  the  range  of  P,  mexicanus. 

Characters. — Similar  to  P.  mexicanits^  but  larger  and  averaging 
decidedly  darker;  skull  larger  and  molar  teeth  heavier. 

Color. — Similar  to  that  of  mexicanns^  but  darker  throughout;  gen- 
eral effect  of  back  Prout  brown  nearly  to  black;  general  effect  of 
sides  cinnamon  rufous  to  chestnut;  dusky  markings  accentuated, 
those  on  the  tarsal  joints  extending  from  one-third  to  one-half  the 
length  of  the  upper  side  of  the  hind  foot;  pectoral  spot  more  fre- 
quently and  more  extensively  developed  than  in  mexicanus;  entire 
underparts  often  suffused  with  rufescent. 

Skull. — Similar  to  that  of  mexicanus^  but  averaging  larger;  molar 
teeth  larger  and  broader. 

Meamrements. — Average  of  5  adult  topotypes:  Total  length,  257 
(244-208);  tail  vertebrse,  131  (124-136);  hind  foot,  28.2  (28-29); 
ear  from  notch  (dry),  16.9  (16-17.8).  Average  of  10  adults  from 
Orizaba,  Veracruz:  254   (238-269);  134   (122-142);  28.6   (28-29.5). 

Type  specimen. — No.  68624  U.  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  July  16,  1894.  E.  W.  Nelson  and 
E.  A.  Goldman.  Specimen  in  good  condition;  skull  with  slightly 
broken  basioccipital. 

Remarks. — ^This  form  is  distinguished  from  mexicanus  and  the 
others  of  tlie  group  chiefly  by  its  large  size.  It  is  also  very  dark 
colored,  but  is  nearly  equaled  in  this  respect  by  teapensis^  though 
quite  decidedly  darker  than  mexicanus  or  saxatilis.  Skulls  from 
Totontepec  do  not  show  such  heavy  and  deeply  notched  zygomata  a.s 
those  from  Orizaba,  but  after  considering  the  entire  inexicamis  group, 
it  appears  that  this  and  other  peculiarities  found  in  small  series  from 
various  localities  are  due  to  age  or  individual  variation.  The  dark 
color,  large  size,  heavy  skull,  and  relatively  broad  molars  seem  to  be 
the  only  characters  common  to  series  from  more  than  one  locality, 
and  therefore  the  series  with  these  associated  characters  have  been 
recognized  under  the  name  totontepecus  without  regard  to  the  pecul- 
iarities of  individual  series  which  are  not  constant  and  are  found 
sporadically  throughout  the  group.  The  apparent  tendency  of  the 
series  from  Orizaba  to  heavy  notched  zygomata  may  be  indication 
of  a  leaning  towards  mexicanus^  for  the  best  available  adult  skull  of 
typical  mexicanus  from  Mirador  shows  exactly  this  type  of  zygoma. 
It  is  strange  that  these  Orizaba  specimens  should  differ  at  all  from 
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those  of  m^anieanns^  for  the  locality  is  on  the  same  mountain  slope  but 
a  short  distance  from  Mirador. 
Speeimeiis  examined, — ^Total  number  71,  from  localities  as  follows: 

Oaxaca:  Choapam,  1;"  Comaltepeo,  2;  Guichlcovi,  8;<»  mountains  near 

Santo  Domingo,  6;  *»  Santo  Domingo,  13;  <»  Totontepec,  10. 
Veracruz:  Motzorongo,  11;  Orizaba,  20.« 

PEROMYSCUS  MEXK^ANTTS  SAXATILIS  Merriam. 

Peromyscuft  meHcanua  saxatilis  Merriam,  Proc.  Biol.  Soc.  Wash.,  XII,  p.  121, 

Apr.  30,  1898. 
Pertpmyscus  nicaraguae  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  XXIV,  pp.  649-650, 

Oct.  13,  1908.— Matagalpa,  Nicaragua. 

Type  locality, — Jacaltenango,  Huehuetenango,  Guatemala.  Alti- 
tude, 5,400  feet. 

Geographic  distribution. — Northwestern  Guatemala  and  southeast- 
em  Chiapas,  south  to  Nicaragua. 

Characters. — Very  similar  to  rnexicaiius;  color  practically  identical ; 
skull  with  slightly  larger  audital  bullae. 

Color. — As  in  mexicanus. 

Skull. — Similar  to  that  of  mexicanvg;  braincase  averaging  broader 
and  fuller;  frontals  wider  with  slightly  less  tendency  to  the  forma- 
tion of  a  supraorbital  bead ;  audital  bulla?  larger. 

Measurements. — Average  of  10  adult  topotypes :  Total  length,  224 
(233-258);  tail  vertebra,  127  (120-138);  hind  foot,  27.6  (27-29); 
ear  from  notch  (dry),  18.2  (16.6-19.5). 

Type  specimen. — No.  77296  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  Dec.  19,  1905.  E.  W.  Nelson  and 
E.  A.  Goldman.  Specimen  in  good  condition.  Size  abnoi*mally 
Somali. 

Remarks. — The  only  character  of  consequence  by  which  to  separate 
this  form  from  mexicanus  is  the  size  of  the  audital  bulla?,  and  even 
this  is  not  absolutely  constant.  As  an  average  character,  however, 
it  seems  to  prevail  throughout  a  considerable  number  of  specimens 
from  several  localities.  The  recognition  of  this  form  makes  it  even 
more  imperative  to  place  '  tehuantepecns '  in  synonymy,  for  it  seems 
that  the  Tehuantepec  specimens  are  intermediate  between  mexicanus 
and  saxatilis  in  much  the  same  way  that  Orizaba  specimens  fall 
between  mexicanus  and  totontepccus.  In  color  saxatilis  seems  to  be 
exactly  like  mexicanvs.  The  series  from  Jacaltenango  are  in  unworn 
pelage  exactly  like  specimens  in  the  same  pelage  from  Mirador.  The 
worn  pelage  is  shown  by  specimens  from  Canjob  and  San  Bartolome, 
which  agree  with  equally  worn  specimens  of  mexicanus  from  locali- 
ties in  Veracruz.    The  type  of  saxatilis  is  unusually  small,  the  skull 

®  Approaching  mexicanus. 
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and  teeth  being  particularly  small  and  light  as  compared  with  those 
of  the  large  series  of  topotypes. 
Specimens  examined, — Total  number  96,  from  localities  as  follows: 

Chiapas:  Caujob,   16;    Chicharras,   20    (approaching  gymnotUtt)  \  San 

Bartolom^,  7;  San  Vicente,  1^  Tuxtla  Gutierrez,  4. 
Ghiatemala:  Jacaltenango,  d4;  Xenton,  4. 
Hioaragna:  Chontales,  3;  Matagalim,  5;  Snn  Rafael  del  Norte,  2. 

FEROMYSCUS  MEXICANUS  TEAPENSIS  Osgood. 

Peromyacus  mexicanus  teapensia  Osgood,  Proo.  Biol.   Soc.  Wash.,   XVII,  pp. 
(m-70.  Mar.  21,  1904. 

Type  locality, — ^Teapa,  Tabasco,  Mexico.     Altitude  800  feet. 

Geographic  distribution, — Humid  tropical  parts  of  northern 
Tabasco,  Mexico. 

Characters, — Similar  to  P.  m,  totontepecus^  but  sides  brighter  and 
more  contrasted  with  dark  area  in  middle  of  back ;  skull  with  thicker, 
heavier  rostral  region. 

Color. — Type:  Sides  rich  chestnut,  shading  into  a  well-defined 
blackish  area  in  median  dorsal  region;  a  narrow  black  orbital  ring 
and  spot  at  base  of  whiskers;  underparts  slate  color  overlaid  with 
creamy  white  (no  pectoral  spot  in  type,  but  of  frequent  occurrence 
among  series  of  topotypes) ;  tail  black  with  the  exception  of  a  few 
irregular  spots  of  yellowish  white  on  under  side;  fore  feet  white; 
hind  feet  white  except  a  dark  brown  area  extending  with  decreasing 
width  from  '  ankles '  down  nearly  to  base  of  toes. 

Skull. — Similar  to  that  of  totontepecus^  but  with  broader  nasals 
and  generally  heavier  and  more  thickened  rostral  region;  anterior 
palatine  foramina  usually  wider ;  infraorbital  part  of  zygomata  rather 
heavy  but  not  squarely  'elbowed';  teeth  about  as  in  totontepecus^ 
wider  and  heavier  than  in  mexicanus. 

Measurements. — Average  of  10  adults  from  the  type  locality:  Total 
length,  245  (234-254);  tail  vertebrae,  129  (121-136);  hind  foot,  28 
(27-28.5). 

Type  specimen. — No.  100022  U.  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  March  25,  1900.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

Remarks. — The  thickened  rostrum  and  anteriorly  expanded  nasals 
of  this  form  approach  the  condition  found  in  P.  furvuSy  but  the  de- 
velopment is  not  so  extreme  as  in  that  species.  As  in  furvus^  the 
characters  are  not  well  developed  except  in  fully  adult  specimens. 
The  vicinity  of  Teapa,  visited  by  Nelson  and  Goldman  in  the  spring 
of  1900,  is  not  far  above  sea  level,  and  is  now  well  known  for  the 
dark  rich  color  of  its  animals.  The  present  subspecies  is  not  an  ex- 
ception. Its  color  is  not  so  extensively  blackish  as  in  totontepecus^ 
but  the  rufescent  shades  equal  in  richness  anything  found  elsewhere 
in  the  fnexicamts  group. 
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Specimens  examined. — ^Total  number  21,  from  localities  as  follows : 
.  Tabasco:  Near  El  Salto,  2 ;  Montecristo,  2 ;  Teapa,  17. 

PEROMYSCUS   MEXICANUS  GYMNOTIS  Thomas. 

Peromyscus  gymnotis  Thomas,  Ann.  &  Mag.  Nat  Hist,  Lond.,  ser.  6.  XIV,  pp. 
365-366,  Nov.,  1894. 

Type  locality. — Guatemala. 

Geographic  distribution. — Certain  parts  of  Guatemala  and  (prob- 
ably) northward  at  slight  elevations  to  southwestern  Chiapas. 

Characters. — Similar  to  P.  mexicanus^  but  smaller  (hind  foot  23- 
25) ;  tail  about  equal  to  or  slightly  shorter  than  head  and  body, 
scaly  annulations  slightly  finer  than  in  mexicanus  and  clothed  with 
even  shorter  hairs;  tail  nearly  unicolor  or  with  slight  blotches  of 
yellowish  on  under  side;  ears  moderate,  very  scantily  haired. 

Color. — No.  77659:  Upperparts  chiefly  rich  tawny  ochraceous,  al- 
most as  in  P.  aztecus^  except  that  there  is  very  little  black  in  the 
mid-dorsal  region;  underparts  dull  buffy  white  with  slaty  under- 
color showing  through,  pectoral  region  suffused  with  fulvous;  head, 
feet,  and  ears  about  as  in  mexicanus;  scaly  part  of  tail  dusky  black- 
ish all  around  except  some  slight  blotches  of  yellowish  white  on 
proximal  half  of  under  side.  Two  additional  specimens  in  worn 
pelage :  Back  dark  mummy  brown  with  thin  patchy  areas  of  ochra- 
ceous on  the  sides. 

Skull. — Similar  to  that  of  fnexicanus  but  smaller,  about  the  size 
of  that  of  P.  aztecus;  premaxillse  rather  swollen  laterally;  nasals 
decidedly  convex;  zygomata  depressed  anteriorly  considerably  below 
plane  of  rostrum;  supraorbital  border  with  a  very  slight  suggestion 
of  a  bead;  teeth  and  audital  bullae  small. 

Measurements. — Type  and  two  adults  from  Iluehuetan,  Chiapas, 
respectively:  Total  length,  191;  217;  220;  tail  vertebra*,  92;  104; 
110;  hind  foot,  23;  25;  24;  ear  from  notch,  17;  16.5  (dry)  ;  15  (dry). 

Type  specimen. — No.  86.5.13.4  British  Museum.  "  Coll.  Bernoulli." 
Specimen  in  alcohol  in  fair  condition. 

Remarks. — The  above  description  is  based  chiefly  on  three  speci- 
mens from  Huehuetan,  Chiapas,  which  are  believed  to  be  very  similar 
to  the  type  of  P.  gymnotis.  Two  of  these  specimens  (Nos.  77658  and 
77659)  were  sent  to  the  British  Museum  in  the  summer  of  1905  and 
there  compared  by  G.   S.  Miller,  jr.,"  with  the  type  of  gymnotis. 

Mr.  Miller's  notes  on  the  type  are  as  follows : 

Color  of  type  injured  by  alcohol  —a  peculiar  indefinite  gray  brown  above,  sug- 
gesting immaturity — underimrts  between  buff  and  Isabella  color — no  pectoral 
spot  visible.  Tail  of  tjve  more  finely  ringed  than  in  any  of  these,  22  rings 
to  the  centimeter  at  middle  and  without  trace  of  lighter  color  below — haireii  as 

'Since  the  above' was  written  I  also  have  examined  this  tyin?,  but  can  form 
no  more  positive  conclusions  regarding  it  than  those  here  stated. 
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ill  No8.  77658 — ears  as  in  77658-9.  The  animal  is  close  to  these  (judging  by 
externals)  and  not  at  all  like  77309  [saxaWis],  which  is  much  too  large  and 
with  bicolor  tail. 

In  spite  of  this  fairly  close  ap:'eeinent  there  are  some  discrepancies, 
and  it  is  quite  possible  that  additional  collecting  in  Guatemala  may 
prove  either  that  gymnotis  is  the  same  as  allophylus  or  a  species  not 
yet  represented  in  American  collections.  For  the  present  it  seems 
best  to  associate  the  name  gymnotis  with  the  specimens  from  Huehue- 
tan  rather  than  to  add  another  name  to  a  difficult  group  already  over- 
burdened. The  essential  part  of  the  original  description  of  gymnotis 
is  as  follows: 

Size  medium ;  ears  long,  tail  short.  General  color,  so  far  as  can  be  made  out 
in  a  spirit-specimen,  very  dark,  almost  bistre-brown.  Under  surface  djrty  buff, 
the  slate-colored  bases  of  the  hairs  showing  through.  Ears  long,  laid  forward 
in  a  spirit-specimen  they  reach  3  or  4  millim.  in  front  of  the  anterior  cantlms 
of  the  eye;  i>erfoctly  naked,  no  hairs  being  discernible  ui>on  them  (except  at 
their  bases  posteriorly)  even  with  a  lens;  *  their  substance  plumbeous  in  color. 
I'alate  ridges  3-5.  Hands  and  feet  thinly  covered  with  fine  silvery-white  hairs; 
fifth  hind  toe  reaching  to  the  base  of  the  second  phalanx  of  the  fourth ;  soles 
practically  naked  along  median  line,  a  few  scattered  white  hairs  being  only 
found  on  this  part.  Tail  slightly  shorter  than  the  head  and  body,  slender, 
very  thinly  clothed  with  minute  brown  hairs,  which  are  everywhere  of  the 
same  color,  while  the  skia  of  the  tail  itself  is  also  dark  brown  above  and 
below  for  its  whole  length. 

Skull,  as  compared  to  that  of  P.  aztecus,  decidedly  more  lightly  built  and 
flatter  above  when  viewed  in  profile;  muzzle  longer  and  narrower;  supra- 
orbital edges  square  but  not  beaded  ;  palatal  foramina  widely  open ;  bullae  rather 
smaller.  Dimensions  of  the  type  (an  adult  male  in  spirit)  :  Head  and  body  99 
millim.;  tail  92;  hind  foot  22  (with  claws  23)  ;  ear  17  x  13.5;  heel  to  front  of 
last  footpad  10. 

Spechnens  exarniiwd, — Total  number  4,  from  localities  as  follows: 
Chiapas:   Huehuetan,  3^ 
Quatemala:  Guatemala,  1  (type). 

PP:ROMYSrrs  allophylus  Osgood. 

Peromyscus  allophylus  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  p.  71,  Mar.  21, 
1904. 

Type  loralify, — Huehnetan,  Chiapas,  Mexico.    Altitude  200  feet. 

Geographic  distrihnfion, — Known  only  from  the  type,  locality. 

Characters, — Size  medium  (hind  foot  25) :  tail  shorter  than  head 
and  body:  ears  moderate,  scantily  haired:  coloration  dark:  tail  dusky 
blackish,  unicolor,  covered  with  small  imbricate  scales,  much  as  in 
Oryzomyn;  proximal  third  of  soles  of  hind  feet  finely  haired;  skull 
rather  lon^  and  narrow :  teeth  very  small. 

*  **A  second  examination  with  a  more  i^owerful  lens  shows  that  there  are  a 
few  widely  scattered  minute  whitish  hairs  on  the  ears,  but  they  are  so  few  and 
so  small  as  practically  not  to  affect  the  statement  In  the  text." 
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Color. — General  effect  of  sides  mummy  brown,  deepening  toward 
middle  of  back,  causing  a  rather  distinct  median  dorsal  line  of 
blackish  brown;  underparts  yellowish  white  over  slate-color,  the 
latter  showing  through;  tail  dusky  blackish,  unicolor;  a  black  orbital 
ring  and  antorbital  spot;  feet  whitish',  scantily  haired;  'ankles' 
dusky. 

Skull, — Rather  long  and  narrow;  braincase  elevated;  infraorbital 
notch  scarcely  evident;  nasals  rather  short,  slightly  exceeded  by 
premaxillse;  no  supraorbital  ridge;  palatine  foramina  rather  large, 
longer  than  bony  palate ;  audital  bullae  small,  smaller  than  in  aztemn 
or  mexicanus  and  having  a  marked  flange  on  anterior  flattened  pro- 
duction ;  molar  teeth  very  small ;  interparietal  small ;  f rontals  rather 
wide;  supraorbital  border  sharp-angled  but  not  beaded. 

Measurements, — Type:  Total  length,  202;  tail  vertebrae,  95;  hind 
foot,  25;  ear  from  notch  (dry),  17. 

Type  specimen, — No.  77657  U.  S.  National  Museum,  Biological 
Survey  Collection.  ?  adult.  Feb.  21, 1896.  E.  W.  Nelson  and  E.  A. 
Goldman.    Specimen  in  good  condition. 

Remarks. — It  is  difficult  to  be  cet'tain  of  the  affinities  of  this  pecu- 
liar species.  But  for  the  size  of  its  ears  and  shortness  of  its  tail  it 
might  well  pass  for  an  Or^/zom^ys  of  the  0,  chapm^ani  group.  Its 
dark  scaly  tail  suggevSts  Oryzomys^  and  the  character  and  color  of  its 
pelage  bear  out  the  resemblance.  Its  skull,  however,  is  that  of  the 
ordinary  type  of  Peromyscns,  Its  closest  relationship  is  probably 
with  the  mexicanus  group,  though  it  may  be  a  northern  member  of 
a  Central  American  group  not  yet  known  as  such.  It  agrees  in  some 
respects  with  the  description  of  P.  gymnotis  Thomas  from  Guate- 
mala, but  without  direct  comparison  it  is  difficult  to  determine 
whether  or  not  it  is  that  species. 

Specimen  exatnitied. — One,  the  type.        • 

Key  to  Subspecies  of  Peromyscus  banderanus. 

SkuU  with  supraorbital  beads  slight  or  obsolete P.  b.  angelensis 

Skoll  with  supraorbital  beads  well  developed. 

Color  paler,  chiefly  ochraceous  buflf  with  very  little  dusky  mixturo P.  bandrrnntiM 

Color  darker,  usually  with  considerable  mixture  of  dusky P.  6.  vicinior 

PEROMYSCT^S  BANDERANUS  Allen. 

(PI.  V,  fis.  1.) 

Pf*romy8ciift  banderanus  Allen,   Bull.  Adl  Mus.   Nat.   Hist.,   N.  Y.,   IX,   p.  51, 
Mar.  15,  1897. 

Type  locality, — Valle  de  Banderas,  Tepic,  Jalisco,  Mexico. 

Geographic  distribution, — Pacific  coast  of  Mexico  from  Bahia 
Banderas,  Tepic,  to  vicinity  of  Acapulco,  (xuerrero. 

Characters. — Size  medium  (hind  f(K)t  about  25)  ;  tail  about  cciual 
to  head  and  body ;  ears  moderate ;  pelage  soft  but  rather  short ;  soles 
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of  hind  feet  naked  to  calcaneum ;  color  chiefly  bright  ochraceous  buff; 
skull  rather  elongate  and  having  well-developed  supraorbital  beads. 

Color. — No.  \\\\\  Hacienda  Magdalena,  Colima,  Mar.  19,  pelage 
very  slightly  worn:  General  color  of  upperparts  and  sides  ochra- 
ceous buff,  with  a  very  fine  mixture  of  cinnamon  nearly  uniformly 
distributed;  the  color  is  almost  solid  ochraceous  buff,  being  merely 
toned  down  by  the  admixture  of  cinnamon  tipped  hairs  and  the  eflFect 
of  the  underlying  plumbeous;  underparts  creamy  with  a  broad 
ochraceous  buff  pectoral  patch;  forehead  and  sides  of  head  mixed 
cinnamon  and  drab  gray;  a  buffy  spot  under  eye  connecting  on  its 
lower  side  with  the  main  color  of  the  sides ;  orbital  ring  and  spot  at 
base  of  whiskers  Vandyke  brown ;  feet  white  with  a  prominent  spot 
of  Prout  brown  on  '  ankles ' ;  hairs  of  tail  dusky  above,  white  below, 
scaly  part  of  tail  sometimes  bicolor,  but  frequently  blotched  dusky 
and  yellowish.  Adolescent,  No.  70757,  Acapulco,  Guerrero:  Similar 
to  adult,  but  general  color  decidedly  paler  and  more  broken  up  by 
admixture  of  dusky  tipped  hairs  with  a  slight  tendency  to  concen- 
tration in  median  dorsal  region.  Young:  Underfur  slate  color 
(Ridgway,  PL  II,  No.  4),  as  in  adults;  ground  color  smoke  gray  with 
a  plentiful  mixture  of  brownish  tipped  hairs;  dusky  markings  about 
eyes,  whiskers,  and  *  ankles '  well  indicated. 

Skull, — General  outline  narrow  and  elongate;  posterior  part  of 
braincase  elongated  to  such  extent  that  more  than  half  of  the  large 
interparietal  lies  posterior  to  a  plane  passing  behind  the  audital 
bullae ;  supraorbital  beads  highly  developed,  forming  a  trenchant  shelf 
above  the  orbit  and  bounded  on  the  inner  side  by  a  distinct  groove- 
like channel  extending  from  the  lacrymal  region  up  to  and  often 
beyond  the  parieto-frontal  suture;  lacrymal  region  swollen;  nasals 
ending  slightly  anterior  to  a  well-marked  interlacrymal  pit  and 
almost  exactly  on  the  plan^  of  the  anterior  border  of  the  orbit ;  audital 
bullae  rather  small  (scarcely  more  than  half  as  large  as  in  meln- 
pophrys) ;  anterior  palatine  foramina  smaller  than  in  mexicanns  or 
melanophrya^  and  usually  ending  anterior  to  the  plane  of  the  front 
of  the  first  upper  molar;  general  shape  of  these  foramina  usually  tri- 
angular, being  narrowest  at  the  anterior  apex  and  gradually  widen- 
ing to  the  middle  and  thence  nearly  constant  to  the  posterior  end; 
teeth  of  moderate  size,  slightly  smaller  than  in  mexicanns  and  melan- 
ophrys. 

MeasurementH. — Average  of  5  adults  from  Hacienda  Magdalena, 
Colima:  Total  length,  234  (228-245) ;  tail  vertebrae,  119  (115-127); 
hind  foot,  25;  ear  from  notch  (dry),  18  (17.2-18.5). 

Type  Hpecimen. — No.  gf  |^  American  Museum  of  Natural  History, 
New  York.  9  adult.  Feb.  23,  1893.  A.  C.  Buller.  Skin  in 
good  condition,  though  badly  formed,  head  '  humped,'  forelegs  turned 
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back,  etc.  Skull  with  nasals  slightly  chipped  in  front,  molar  teeth 
loose  and  two  of  them  missing;  otherwise  in  good  condition. 

Remarks. — P,  handeraims  is  about  the  size  and  proportions  of  P. 
azt^eus  and  closely  related  forms,  but  is  much  paler  in  color.  Its 
naked  soles  distinguish  it  from  this  and  all  other  Mexican  species  of 
approximate  size.  Its  general  combination  of  characters  is  unique, 
so  it  should  not  be  confused  with  other  species.  The  naked  soles, 
pale  color,  and  narrow  beaded  skull  easily  distinguish  it.  It  is  con- 
fined to  the  west  coast  of  Mexico  and  has  but  two  subspecific  repre- 
sentatives, one  at  the  extreme  southern  end  of  its  range  and  the  other 
a  short  distance  into  the  interior  to  the  eastward. 

Specimens  examined, — Total  number  41,  from  the  following  lo- 
calities in  Mexico : 

Colima:  CoHma  City,  7;  Hacienda  Magdaleua,  9;  Hacienda  San  Antonio, 

1 ;  Manzanillo,  7. 
Guerrero:  Acapuleo,  11;  El  LImon,  2;  near  Ometepec,  2. 
Tepic:  Navarrete,  1;  Valle  de  Banderas,  1. 

PEROMYSCUS  BANDERANUS  VICINIOR  Osgood. 

Peromyscus  handeranus  vicinior  Osgood,  Proc.  Biol.  Soc.,  Wasli.,  XVII,  pp.  68- 
69,  Mar.  21,  1904. 

Type  locality, — La  Salada,  Michoacan,  ^Mexico. 

Geographic  (listribution, — Western  Mexico  in  the  States  of  Michoa- 
can and  Guerrero,  occupying  the  slightly  more  elevated  region  imme- 
diately east  of  the  range  of  typical  handermius. 

Characters, — Similar  to  P,  handeranus  but  darker,  usually  with 
considerable  mixture  of  dusky  in  color;  skull  averaging  narrower; 
soles  of  hind  feet  naked  medially. 

Color, — Slightly  darker  and  more  vinaceous  in  worn  pelage  than  in 
handeranus;  decidedly  darker  in  winter  pelage;  ground  color  ochra- 
ceous  buff,  but  with  a  strong  mixture  of  dusky  on  back  and  sides  and 
a  slightly  differentiated  concentration  in  median  dorsal  region ;  nose 
and  sides  of  face  grayish :  markings  about  eyes,  whiskers,  and  tarsal 
joints  sooty  instead  of  brownish;  pectoral  spot  often  absent;  upper 
side  of  tail  blackish  instead  of  brownish;  otherwise  similar  to 
handeranus, 

SkuU, — Similar  to  that  of  handeranus^  but  braincase  averaging 
slightly  narrower;  anterior  palatine  foramina  more  nearly  elliptical, 
being  widest  in  the  middle  and  narrowing  toward  each  end ;  supra- 
orbital beads  well  developed. 

Measurements, — Type:  Total  length,  216;  tail  vertebrae,  107;  hind 
foot,  27.  Average  of  three  adolescents  from  La  Huacana,  Michoa- 
can: 233  (225-240);  117  (115-121);  24.5  (24-25);  ear  from  notch 
(dry),  16.2  (16-16.5). 
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Type  specimen. — No.  126503  U.  S.  National  Museum,  Biolc^cal 
Survey  Collection.  $  adult.  March  23,  1903.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

Remarks, — This  is  an  interior  form  of  banderanus  having  a  narrow 
range  in  the  slightly  elevated  region  paralleling  the  coast.  In  full 
unworn  pelage,  as  shown  by  two  specimens  from  Los  Reyes,  Michoa- 
can,  it  is  decidedly  darker  than  banderanus^  since  the  pelage  contains 
a  liberal  mixture  of  dusky.  The  small  series  from  La  Salada  have 
uniformly  narrow  skulls,  noticeably  narrower  than  in  banderanus^ 
but  other  specimens  from  Los  Reyes  and  La  Huacana  indicate  that 
this  character  is  not  stable.  Whether  it  is  even  an  average  character 
throughout  the  range  of  the  form  will  appear  when  further  material 
is  acquired. 

Specimens  examined. — Total  number  15,  from  localities  as  follows: 

Guerrero:  Acahulzotla,  3. 

Michoacan:  La  Iluacana,  4;  La  Salada,  6;  Los  Reyes,  2. 

^PEROMYSCUS  BANDERANUS  ANGELENSIS  Osgood. 

Perotnyscus  banderanus  angel cnsis  Osgood,  Proc.  Biol.  Soc  Wash.,  XVII,  p.  69, 
Mar.  21,  1904. 

Type  locality, — Puerto  Angel,  Oaxaca,  Mexico. 

Geographic  distribution. — Coast  of  southern  Oaxaca;  known  from 
two  localities  only. 

Characters. — Similar  to  typical  banderanus;  size  larger;  sole  of 
hind  foot  narrowly  naked  medially,  but  not  so  obviously  so  as  in 
banderanus;  skull  larger  and  heavier;  supraorbital  bead  nearly 
obsolete  instead  of  well-developed. 

Color. — Practically  as  in  baiideramis;  possibly  averaging  a  trifle 
darker;  pectoral  spot  well-developed  and  considerably  produced 
posteriorly. 

Sktdl. — Similar  in  general  form  to  that  of  banderanus^  but  supra- 
orbital borders  much  less  distinctly  or  scarcely  at  all  beaded,  but 
reduced  to  simple  shelves  much  as  in  melanophrys  and  nvexicanus; 
size  larger;  braincase  less  elongate;  interparietal  shorter;  nasals 
longer;  molar  teeth  slightly  larger. 

Measurements. — Average  of  7  adult  topotypes:  Total  length,  235 
(222-258)  ;  tail  vertebrae,  120  (112-128)  ;  hind  foot,  27  (26.5-28) ;  ear 
from  notch  (dry),  17.3  (17-17.7). 

Type  specimen. — No.  71442  U.  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  March  13,  1895.  E.  W.  Nelson  and 
E.  A.  Goldman.     Specimen  in  good  condition. 

Remarks. — The  divergence  of  this  form  from  typical  banderanus 
seems  to  be  in  the  direction  of  the  mexicanus  group.  Its  general 
appearance,  character  of  pelage,  nearly  naked  soles,  etc.,  are  as  in 
banderanus^  but  its  skull  approaches  that  of  mexicanus  quite  closely, 
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differing  mainly  in  its  more  elongate  brainease.  Therefore,  it  would 
not  be  surprising  if  further  material  should  demonstrate  connection 
between  mexicanus  and  handeranus, 

Specnmena  examined, — Total  number  23,  from  localities  as  fol- 
lows : 

Oaxaca:  Pinotepa,  1 ;  Pluma,  2;  Puerto  Angel,  20. 

Key  to  Subspecies  of  Peromyscus  yucatanicus. 

Color  paler,  not  largely  mixed  with  dusky ;  median  dorsal  area  usually  not  differen- 
tiated   P.  yucatanicus 

Color  darker,  with  considerable  mixture  of  dusky ;  dorsal  area  usually  somewhat  differ- 
entiated   P.  y.  hadiu9 

PEROMYSCUS  YUCATANICUS  Allen  and  Chapman. 

(PI.  V,  flg.  4.) 

Peromyscus  pucatanicus  Allen  and  Chapman,  Bull.  Am.  Mus.  Nat  Hist,  N.  Y., 
IX,  p.  8,  Feb.  23,  1897. 

Tt/pe  locality. — Chichenitza,  Yucatan,  Mexico. 

Geographic  distribution. — Northern  parts  of  the  peninsula  of  Yu- 
catan; chiefly  arid  tropical  zone. 

Characters. — Size  medium  (hind  foot  22-24) ;  tail  about  equal  to 
or  slightly  shorter  than  head  and  body ;  ears  medium,  nearly  naked ; 
soles  of  hind  feet  hairy  proximally ;  tail  thinly  haired,  scarcely  pen- 
ciled, evenly  bicolor  or  with  under  side  blotchy;  skull  with  slight 
supraorbital  bead,  small  teeth,  and  small  audital  bullae.  Similar  in 
general  characters  to  P.  mexicanus^  but  decidedly  smaller. 

Color. — Slightly  worn  pelage:  Upperparts  bright  ochraceous  buff 
or  ochraceous,  lightly  and  nearly  uniformly  mixed  with  dusky ;  sides 
about  like  back;  a  rather  broad  lateral  line  clear  ochraceous,  only 
slightly  contrasted;  a  narrow  dusky  orbital  ring;  underparts  yellow- 
ish white,  becoming  more  nearly  pure  white  on  throat  and  chin ;  pect- 
oral spot  rarely  present;  feet  white,  tarsal  joint  slightly  marked 
with  pale  brownish;  hairs  of  tail  dusky  above  and  white  below, 
evenly  divided,  but  scaly  annular  part  of  tail  dusky  above  and  yel- 
lowish white  below,  variously  speckled  and  blotched  with  dusky. 

Skull. — Size  medium;  brainease  rather  elongate;  frontals  wide  and 
supraorbital  border  shelflike  or  slightly  beaded;  nasals  relatively 
wide,  ending  about  even  with  posterior  endings  of  premaxillse;  au- 
dital bullae  medium  or  rather  small ;  palatine  slits  moderately  large ; 
teeth  relatively  very  small ;  zygomata  very  slightly  notched  by  infra- 
orbital foramina.  Similar  in  general  to  that  of  mexicanus^  but  very 
decidedly  smaller  throughout. 

Meamrements. — Average  of  10  adults  from  La  Vega,  Yucatan: 
Total  length,  216  (208-232) ;  tail  vertebrae,  112  (105-122) ;  hmd  foot, 
23.8  (23-26) ;  ear  from  notch  (dry),  17  (15.2-18.3). 
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Type  specimen. — No.  4 fJJi  American  Museum  of  Natural  History, 
New  York.  $  adult.  Mar.  17,  1896.  Frank  M.  Chapman.  Speci- 
men in  good  condition. 

Remarks. — While  apparently  quite  distinct,  this  species  is  little 
more  than  a  miniature  of  P.  mexicanus.  In  all  general  characters 
except  size  it  shows  no  marked  departure  from  mexicanus.  Its  slightly 
blotched  tail,  slightly  beaded  skull,  small  teeth,  and  small  audital 
bullae  readily  distinguish  it  from  any  species  approximating  it  in 
size.  Its  pelage,  including  the  hairiness  of  the  tail,  is  not  so  coarse 
as  in  meodcanus^  and  in  specimens  so  far  examined  (all  in  slightly 
worn  pelage)  the  color  is  somewhat  brighter,  being  chiefly  bright 
ochraceous  throughout. 

Specimens  examined. — ^Total  number  35,  from  localities  as  follows: 
Yucatan:  Chlchenitza,  8 ;  La  Vega,  26 ;  Puerto  Morelos,  1. 

PEROMYSCUS  YUCATANICUS  BADIUS  Osgood. 

Peromyscus  yucatanicus  hadiua  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  70-71, 
March  21,  1904. 

Type  locality. — Apazote,  Campeche,  Mexico. 

Geographic  distribution. — Known  only  from  the  type  locality. 

Characters. — Similar  to  P.  yucatanicus^  but  darker  colored. 

Color. — Decidedly  darker  than  P.  yucatanicus^  having  the  median 
dorsal  area  with  a  strong  admixture  of  black  and  more  or  less  black 
on  the  sides,  except  a  narrow  lateral  line  which  is  cinnamon  rufous 
like  the  general  ground  color;  underparts  faintly  suffused  with  yel- 
low; a  narrow  black  orbital  ring;  hairs  of  tail  blackish  brown  above, 
w  hite  below ;  underside  of  tail  beneath  hairs  chiefly  yellowish  white, 
but  somewhat  irregularly  blotched  with  dusky ;  feet  white. 

Skull. — ^As  in  P.  yucatanicus. 

Measurements. — Average  of  10  topotypes:  Total  length,  193.4;  tail 
vertebrae,  96.7;  hind  foot,  23.5:  ear  from  notch  (dry),  16.4  (16-16.8). 

Type  specimen. — No.  108016  U.  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  Dec.  28, 1900.  E.  W.  Nelson  and  E.  A. 
Goldman.    Specimen  in  good  condition. 

Remarks. — This  slight  form  doubtless  owes  its  dark  color  to  the 
character  of  its  habitat,  which  is  in  a  more  humid  region  than  that 
of  true  yucatanicus.  Its  range  is  probably  limited  to  the  region  of 
the  base  of  the  peninsula  of  Yucatan,  as  its  nearest  relatives  known 
from  west  of  that  region  are  the  larger  and  quite  different  forms  of 
the  mexicanus  group. 

Specimens  examined. — Total  number  19,  all  from  the  type  locality. 

Key  to  subspecies  of  Peromyscus  megalops. 

Tall  uniform  blackish  all  around P.  m.  melanwru* 

Tail  evenly  bicolor  or  at  least  somewhat  blotched  with  yellowish  white  below. 

Slightly  darker;  audital  bullff  smaller P.  megoMopa 

Slightly  paler;  audital  bull©  larger P,  m.  auritn^ 
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PEROMYSCUS  MEGALOPS  Mebbiam. 

(PL  V,  flg.  5.) 

Peromyfcus  megalops  Merrlam,  Proc.  Biol.  Soc.  Wash.,  XII,  p.  119,  Apr.  30, 
1898. 

Type  locality. — ^Mountains  near  Ozolotepec,  Oaxaca,  Mexico.  Alti- 
titude,  10,000  feet. 

Geographic  distribution. — Known  only  from  the  type  locality. 

Characters — Size  large  (hind  foot  30-31) ;  tail  decidedly  longer 
than  head  and  body,  coarsely  haired,  and  irregularly  bicolor;  pelage 
long  and  lax;  color  with  more  tawny  than  in  guatemalensis^  much 
as  in  thomasi;  skull  with  large  broad  braincase  and  distinct  supra- 
orbital bead. 

Color. — Slightly  worn  pelage:  Upperparts  mixed  tawny  and 
blackish  brown ;  sides  chiefly  rich  tawny  but  little  modified  by  dusky ; 
broad  dorsal  area  chiefly  blackish  brown,  lightly  sprinkled  with  tawny, 
producing  a  general  effect  approaching  the  mummy  brown  of  Ridg- 
way ;  line  from  base  of  whiskers  to  and  around  eye  and  thence  half- 
way to  base  of  ear  broadly  blackish  brown ;  forehead  brownish ;  sides 
of  rose  in  front  of  whiskers  grayish  cinnamon;  extreme  tip  of  nose 
with  a  tiny  whitish  spot;  underparts  pale  whitish  buff,  somewhat 
modified  by  undercolor;  pectoral  and  axillary  region  broadly  tawny 
(usually);  feet  white;  forearm  with  a  narrow  dusky  line  reaching 
nearly  to  carpal  joint;  tarsal  joint  broadly  dusky,  and  this  sometimes 
slightly  extended  on  upper  side  of  hind  foot;  hairs  of  tail  usually 
evenly  bicolor,  dusky  above,  whitish  below ;  scaly  annular  part  of  tail 
dusky  above  and  irregularly  blotched  dusky  and  yellowish  white 
below. 

SkuU. — Size  large,  exceeding  that  of  mexicantis  and  about  equaling 
that  of  fftuitemalensis;  braincase  broad;  frontals  broad,  distinctly 
beaded  on  supraorbital  border  and  depressed  in  median  line  forming 
a  shallow  pit  immediately  behind  the  nasals ;  lacrymal  region  rather 
swollen;  zygomata  very  slightly  notched  by  infraorbital  foramina; 
nasals  rather  long,  slightly  exceeding  the  ascending  branches  of  the 
premaxillse;  audital  bullae  relatively  small;  interpterj^goid  fossa 
wide  and  long,  extending  anteriorly  to  the  plane  of  the  middle  of  the 
last  molar;  palatine  slits  large  and  broadly  open;  teeth  moderate, 
decidedly  larger  than  in  mexicamis^  about  as  in  gimtemalensis. 

Measurements. — Type:  Total  length,  282;  tail  vertebrae,  150;  hind 
foot,  31;  ear  from  notch  (dry),  19.  Average  of  five  topotypes:  278; 
147;  31. 

Type  specimen. — No.  71592  U.  S.  National  Museum,  Biological 
Survey  Collection.  ^  old.  March  26, 1895.  E.  W.  Nelson  and  E.  A. 
Goldman.  Specimen  in  good  condition,  but  skull  lacking  the  first 
upper  molar  on  each  side. 
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Remarks. — ^This  species  and  its  very  closely  allied  subspecies  are 
among  the  largest  members  of  the  restricted  genus.  They  about 
equal  guatemalen^sis  in  size,  and  in  the  subgenus  Peromyscus  are  ex- 
ceeded only  by  P.  zarhynchus.  They  may  be  distinguished  from 
gvj(Uemdlensi8  by  their  more  tawny  color  and  by  their  more  distinctly 
beaded  frontals. 

Specimens  examined. — Total  number  5,  all  from  the  type  locahty. 

PEROMYSCUS  MEGALOPS  AURITUS  Mebriam. 

Peromyscus  auritvs  Merriam,  Proc.  Biol.  Soc.  Wash.,  XII,  pp.  119-120,  Apr.  30, 

1898. 
Peromyscus  comptus  Merriam,  supra  cit.,  p.  120. — Mountains  near  Chiliiancingo, 
Guerrero. 

Type  locality. — Mountains  15  miles  west  of  Oaxaca,  Oaxaca,  Mex- 
ico.   Altitude  9,300  feet. 

Geographic  distribution, — High  altitudes  in  mountains  of  western 
Oaxaca  and  southeastern  Guerrero,  Mexico.     (See  fig.  5,  p.  161.) 

Characters. — Verj^  similar  to  P.  m^galops^  but  ears  possibly  slightly 
larger  and  color  averaging  slightly  paler;  audital  bulla?  decidedly 
larger. 

Color. — Practically  as  in  megalops^  but  apparently  averaging 
slightly  paler.  Unworn  pelage :  General  effect  of  upperparts  cinna- 
mon; back  only  very  slightly  darker  than  sides;  face  with  dusky 
markings  subdued  by  fulvous,  only  a  narrow^  orbital  ring  conspicuous; 
underparts  nearly  pure  creamy  white,  but  slightly  modified  by  under- 
color; tail  dusky  above,  white  below,  scaly  part  very  slightly  blotched 
with  dusky  on  underside.  Worn  pelage :  About  as  in  megalops;  dark 
undercolor  more  exposed  on  upperparts  as  well  as  on  underparts; 
sides  of  face  darker,  with  duslcy  markings  more  pronoimced. 

Skull. — Similar  to  that  of  megalops.,  but  audital  buUie  decidedly 
larger ;  nasals  slightly  longer. 

Measurements. — Type :  Total  length,  288 ;  tail  vertebrae,  148 ;  hind 
foot,  30.5;  ear  from  notch  (dry),  23.3.  Average  of  four  topotypes: 
281;  148;  31.5.  Of  ten  adults  from  mountains  near  Chilpancingo, 
Guerrero  {'comptus'):  273;  143;  30.4. 

Type  specimen. — Xo.  68438  U.  S.  National  Museum,  Biological 
Survey  Collection.  9  old.  Sept.  17,  1894.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

Remarks. — In  all  general  characters  this  form  is  like  megalops. 
Its  best  distinguishing  character  is  the  size  of  the  audital  bullae,  which 
is  markedly  greater  than  in  megalops.  The  material  thus  far  avail- 
able in  this  small  group  is  hardly  sufficient  for  satisfactory  conclu- 
sions as  to  slight  variations  in  color.  The  few  specimens  of  auritv^ 
from  the  type  locality  are  in  somewhat  worn  pelage.  A  considerable 
series  of  adults  from  the  mountains  near  Chilpancingo,  Guerrero,  are 
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in  very  full  unworn  pelage,  which  appears  to  be  quite  decidedly 
lighter  than  the  worn  pelage.  Their  subspecific  separation  would 
seem  to  be  warranted  were  it  not  for  a  series  recently  obtained  from 
Omilteme,  Guerrero,  but  a  few  miles  away,  in  which  are  found 
slightly  worn  specimens  indistinguishable  from  the  type  of  auritus. 
The  ears  appear  to  be  slightly  larger  than  in  me(julops^  but  with  only 
dry  specimens  for  comparison  it  is  difficult  to  be  certain  of  the  real 
difference  in  this  respect. 

Specimens  examined, — Total  number  88,  from  localities  as  follows: 

Guerrero:  Mountains  near  Chilimncingo,  18;  Omilteme,  14. 
Oaxaca:  Mountains  15  miles  west  of  Oaxaca,  6. 

PEROMYSCUS  MEGALOPS  MELANURUS  subsp.  nov. 

Type  from  Pluma,  Oaxaca,  Mexico.  Altitude,  4,G00  feet.  No.  71385,  IT.  S. 
National  Museum,  Biological  Survey  Collection.  $  adult.  Mar.  20,  1895. 
E.  W.  Nelson  and  E.  A.  Goldman. 

Geographic  distribution, — Known  only  from  the  type  locality. 

Characters. — Similar  to  viegalops,,  but  size  smaller,  pelage  much 
shorter,  and  skull  smaller  and  more  stoutly  built ;  tail  nearly  unicolor, 
blackish  above  and  below.  Size  and  general  appearance  about  as  in 
mexicanuSj  but  skull  with  broader  and  more  distinctly  beaded  frontals. 

Color. — Worn  pelage:  Extremely  variable,  running  from  Mars 
brown  to  bright  tawny  ochraceous;  a  dark  dorsal  area  considerably 
darker  than  sides  usually  well  marked ;  dusky  orbital  ring  and  spot 
at  base  of  whiskers  sharply  defined ;  feet  white,  thinly  haired,  broadly 
brownish  on  tarsal  joints;  underparts  yellowish  white,  usually  with- 
out fulvous  pectoral  area ;  tail  blackish  all  around,  scaly  part  some- 
times with  indistinct  zones  of  dull  yellowish  brown  at  irregular  in- 
tervals in  its  length. 

Skull. — Similar  to  that  of  rner/alops^  but  slightly  smaller  and  more 
stoutly  built;  rostrum  thicker;  teeth  and  aiidital  bullae  smaller; 
interparietal  large  and  quite  produced  posteriorly;  frontals  wide 
and  distinctly  beaded;  anterior  j)ait  of  zygomata  scarcely  or  not 
at  all  notched  by  infraorbital  foramen.  Somewhat  similar  to  that 
of  Tnexicanus  but  larger;  frontals  wider  and  more  distinctly  and 
extensively  beaded;  teeth  larger;  audital  bulUe  about  same  size. 

Measurements. — Average  of  10  adult  topotypes:  Total  length,  259 
(238-278) ;  tail  vertebra^,  135  (127-145) ;  hind  foot,  27.3  (26-28.5) ; 
ear  from  notch  (dry),  17  (15.8-17.8). 

Remarks. — This  form  shows  qxuio  a  marked  departure  from  mega- 
lops  in  size  and  external  ap[)earance,  but  since  it  agrees  with  it 
closely  in  cranial  characters  it  seems  best  to  treat  it  as  a  subspecies. 
It  inhabits  lower  and  doubtless  warmer  localities  than  megalops^  in 
this  respect,  as  well  as  others,  standing  between  the  mcgalops  series 
and  the  mexic(inus  series.     Its  uniformly  dark  tail  is  almost  diagnos- 
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tic  but  not  quite  so,  as  rare  variants  in  the  m^xicanus  series  approach 
it.     It  is  not  so  heavily  haired  as  in  melanocarpus. 
Specimens  examined, — Total  number  18,  all  from  the  ty[:)e  locality. 

PEROMYSCUS  MELANOCARPUS  Osgood. 

Peromyscus  melanocarpus  Osgood,  Proc.  Biol.   Soc  Wash.,  XVII,   pp.  7^74, 
Mar.  21,  1904. 

Type  locality, — Mount  Zempoaltepec,  Oaxaca,  Mexico. 

Geographic  distmhiitwn, — Known  only  from  the  upper  slopes  of 
Mount  Zempoaltepec. 

Characters, — Similar  to  P,  megalops,^  but  smaller  and  darker;  hind 
feet  slightly  darker;  fore  feet  decidedly  more  so,  the  blackish  extend- 
ing to  base  of  digits;  tail  usually  dusky  all  around  and  with  only 
traces  of  paleness  beneath ;  pelage  long  and  soft. 

Color, — No.  68G27,  adult  $  ,  July  17 :  General  effect  of  upper- 
parts  dark  blackish  mummy  brown,  slightly  darker  along  middle  of 
back;  actual  color  of  subterminal  zone  of  hairs  cinnamon  rufous, 
which  is  almost  lost  in  the  general  effect  by  the  many  black-tipped 
hairs  and  the  dark  plumbeous  imdercolor  which  shows  through  the 
thin  subterminal  zone;  underparts  deep  blackish  slate  washed  with 
creamy  white,  producing  an  effect  which  varies  from  olive  gray  to 
slate  gray;  pectoral  region  usually  rich  cinnamon  rufous;  an  intense 
black  line  extending  from  nostrils  through  base  of  whiskers  and  eye: 
tail  covered  with  short,  bristly,  blackish  hairs  scarcely  paler  below 
than  above;  scaly  annulations  of  tail  usually  dusky  all  around,  some- 
times with  slight  irregular  patches  of  paler;  fore  and  hind  feet 
dusky  brownish  to  base  of  toes. 

Skull. — Similar  to  that  of  rnegalops^  but  smaller;  nasals  slightly 
shorter  and  more  compressed  posteriorly.  Superficially  similar  to 
that  of  totontepecas^  but  differing  as  follows:  Nasals  shorter  and 
nearly  always  ending  in  advance  of  the  orbits  about  on  a  plane  with 
the  infraorbital  foramen;  frontals  wider  and  with  decidedly  greater 
development  of  supraorbital  shelves;  braincase  wider;  anterior  pala- 
tine foramina  much  longer;  molar  t^eth  larger.  Differs  from  that 
of  lepturus^  as  follows:  Braincase  larger  and  broader;  frontal  wider 
and  quite  distinctly  beaded ;  nasals  longer. 

Measurements. — Type  (not  quite  adult):  Total  length,  241;  tail 
vertebrse,  125;  hind  foot,  27;  ear  from  notch  (dry),  19.2.  Adult  S 
from  Totontepec,  Oaxaca :  2G2;  132;  30. 

Type  sjyeclinen. — No.  C8610  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adolescent.  July  8,  1894.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

Remarks. — This  mountain  sj^ecies  is  about  the  size  of  P.  m.  toton- 
tepecus^  with  which  it  ranges  to  .some  extent,  but  is  much  more  clasely 
related  to  megalops  and  auritus,  as  indicated  by  its  cranial  charac- 
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ters  and  its  more  bristly  tail.  Its  most  diagnostic  character,  how- 
ever, is  the  extent  of  dusky  brownish  on  the  fore  feet,  which  is  almost 
unique.  In  some  specimens  the  ends  of  the  toes  and  the  outer  side 
of  the  metacarpus  are  the  only  parts  not  occupied  by  the  dark  color. 
The  pelage  is  long  and  lax,  like  that  of  many  other  mountain  forms. 
The  type  was  taken  at  8,000  feet  altitude,  and  specimens  from  Toton- 
tepec  on  the  north  slope  of  the  same  mountain  at  6,500  feet  altitude 
show  that  it  ranges  to  slightly  lower  levels.  P.  leptunis^  which  also 
occurs  on  Mount  Zempoaltepec,  is  smaller  than  melanocarpus  and 
differs  in  numerous  cranial  characters. 
Specimens  examined. — Total  number  6,  from  localities  as  follows: 
Oaxaca:  Mount  Zempoaltepec  at  8,000  feet  altitude,  1;  Totontei^ec,  5. 

PEROMYSCUS  ZARHYNCHUS  Mebriam. 

(PI.  VI,  fig.  1.) 

Peromyscus  zarhynchus  Merriani,  Proc.  Biol.  Soc.  Wash..  XII,  p.  117,  Apr.  30, 

1898. 
Peromyscua  zarhynchus  cristohalensis  Merriam,  supra  cit,,  pp.  117-118. — San 

Cristobal,  Chiapas. 

Type  locality. — Tumbala,  Chiapas,  Mexico.    Altitude  5,500  feet. 

Geographic  distribution. — Highlands  of  Chiapas  and  Guatemala. 

Characters. — Size  very  large,  exceeded  only  in  the  subgenus  Mega- 
dontomys;  tail  very  long,  always  longer  than  head  and  body,  rather 
finely  scaly  and  scantily  clothed  with  short  hairs;  soles  of  hind  feet 
naked  medially  to  calcaneum;  color  dark;  skull  with  veiy  elongate 
rostrum. 

Color. — Unworn  pelage?  (No.  76120):  Middle  of  back  from 
shoulders  to  base  of  tail  deep  blackish  brown  very  lightly  sprinkled 
with  russet,  producing  a  general  effect  of  mummy  brown;  sides, 
shoulders,  and  most  of  head  cinnamon  rufous  mixed  with  dusky,  pro- 
ducing a  general  effect  vaiying  from  russet  to  Mars  brown;  lateral 
line  rather  broad,  clear  cinnamon  rufous;  orbital  and  antorbital 
regions  dark  blackish  brown  not  very  sharply  contrasted;  under- 
parts  yellowish  white,  with  or  without  pectoral  spot,  sometimes 
entirely  suffused  with  cinnamon;  feet  soiled  whitish,  tarsal  joint 
broadly  brownish  and  proximal  part  of  foot  slightly  brownish ;  scaly 
part  of  tail  evenly  bicolor,  dusky  above  and  whitish  below  or  dusky 
above  and  irregularly  blotched  Ijelow.  Worn  pelage :  Slightly  paler, 
more  grayish,  than  in  unworn  pelage  and  with  dark  dorsal  area  less 
contrasted. 

Skull. — Size  very  large,  equaling  that  of  P.  thomasi  in  length  but 
general  form  lighter;  nasals,  rostrum,  palatine  slits,  etc.,  very  long; 
shelf  of  bony  palate  rather  short ;  interpterygoid  fossa  and  audital 
bullae  about  as  in  guatenialenHis  and  thomasi;  frontals  quite  con- 
stricted; supraorbital  border  sharp-angled  but  rarely  showing  any 
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definite  bead;  zygomata  slightly  compressed  anteriorly  and  but 
slightly  notched;  lower  side  of  infraorbital  plate  somewhat  pro- 
duced forward;  teeth  larger  than  in  guateTnalensis  but  smaller  than 
in  thoma&L 

Measurements. — Average  of  10  adult  topotypes:  Total  length  316 
(305-327) ;  tail  vertebra  170.7  (162-178) ;  hind  foot  35.7  (33.5-38); 
ear  from  notch  (dry)  22.2  (21.2-24).  Average  of  10  adults  from 
San  Cristobal,  Chiapas:  Total  length  312  (303-323);  tail  vertebne 
166  (157-174) ;  hind  foot  33.8  (33-36). 

Type  specimen, — No.  76119  U.  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  October  20,  1895.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

RemM^rks. — This  is  the  largest  species  of  Peromyseus  except  those 
of  the  subgenus  Megadontomys,  Its  size,  therefore,  is  sufficient  to  dis- 
tinguish it.  The  skull  is  characterized  by  a  very  long  rostrum, 
longer  even  than  in  Megadontomys,  The  supraorbital  border  is  not 
beaded,  being  about  as  in  guatemalensis.  The  teeth  are  not  peculiar, 
but  a  few  specimens  show  a  faint  suggestion  of  the  inner  enamel 
island  of  the  anterior  triangle  of  the  first  upper  molar,  which  is  well 
developed  in  Megadontomys.  This  species  is  represented  by  two 
fairly  good  series,  one  from  Tumbala  and  one  from  San  Cristobal. 
There  is  considerable  variation  in  each  series,  both  in  color  and  in 
cranial  characters.  No  constant,  nor  even  average,  difference  in 
cranial  characters  appears,  and  in  color  the  very  slight  average  dif- 
ference is  scarcely  more  than  is  found  between  any  two  series  of  one 
species.  The  environmental  conditions  of  Tumbala  and  San  Cristo- 
bal are  nearly  alike,  and  the  distance  between  the  two  places  is  not 
great. 

Specimens  examimd, — Total  number  36,  from  localities  as  follows: 

Chiapas:   San  Cristobal,  22;  Tumbala,  14. 

Subgrenus  MEOADONTOMYS  Merriam. 

Megadontomys  Merriaui,  Proc.  Biol.  Soc.  Wash.,  Xll,  i>p.  115-116,  Apr.  30,  1898. 

Type, — Peromi/scus  thoma.^i  Merriam. 

Subgeneric  characters. — Size  very  large,  slightly  exceeding  the 
largest  species,  and  gieatly  exceeding  the  majority  of  the  species  of 
the  other  subgenera  of  Peromyseus;  molar  teeth  largest  and  heaviest 
of  the  genus;  tubercles  of  molars  low  and  usually  worn  flat  at  an 
early  stage;  supplementary  tubercles  (in  primary  angles  of  both 
upper  and  lower  molars)  more  highly  developed  than  in  the  subgenus 
Pei'omyscns;  first  upper  molar,  when  slightly  worn,  presenting  five 
salient  and  four  reimtrant  outer  angles;  anterior  loop  of  first  upper 
molar,  when  somewhat  more  worn,  containing  a  subcircular  enamel 
island,  which  is  the  persistent  part  of  tlie  first  outer  reentrant  angle; 
first  and  second  lower  molars  with  a  prominent  and  well-developed 
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supplementary  enamel  loop  in  the  outer  primary  reentrant  angles; 
third  lower  molar  presenting  three  salient  and  three  reentrant  angles 
on  each  side  during  a  much  longer  period  of  wear  than  in  the. sub- 
genus Peromyscms,  Plantar  tubercles  of  hind  foot  6,  as  in  Perom/yscvs. 
Mammae  6^,  pectoral  |,  inguinal  |. 

Species, — P.  thomasi^  P.  neUoni^  and  P.  flavidus. 

Remarks. — Nearly  all  the  characters  of  this  subgenus  are  relative 
rather  than  absolute.  The  development  of  the  supplementary  cusps, 
particularly  those  of  the  lower  molars,  gives  the  enamel  pattern  of 
the  worn  tooth  quite  a  different  appearance  from  that  in  the  sub- 
genus Peromyseus,  These  supplementary  cusps,  however,  are  quite 
well  developed  in  the  upper  molars  of  true  Peromyscus^  and  are 
present  also,  but  little  developed,  in  the  lower  molars.  As  seen  in 
the  profiles  of  unworn  teeth,  these  cusps  are  merely  larger  and  higher 
in  Megadontomys  than  in  Peromysais,  Therefore  the  slightly  worn 
surface  of  the  molars  of  MegadoiUomys  presents  a  pattern  different 
from  that  of  Peromyscus  at  the  same  stage  of  wear,  but  when  the 
molars  of  Peromyscus  are  worn  to  a  greater  degree  the  cross  section 
shown  by  the  upper  surfaces  is  essentially  the  same  as  that  of 
Megadontomys,  In  Haploviylomys^  the  '  supplementary  cusps '  are 
entirely  absent,  in  PeroTnyscus  they  are  variously  developed,  and  in 
Megadontomys  they  find  their  greatest  development.  Some  authors 
have  hastened  to  give  Megadontomys  full  generic  rank,  but  in  view 
of  the  relative  nature  of  its  characters  this  seems  ill  advised. 

Key  to  si>ecies  of  subgrenus  Megradontomys. 

Anterior  tubercle  of  first  upper  molar  distinctly  divided  longitudinally P,  fktvidus 

Anterior  tubercle  of  first  upper  molar  scarcely  or  not  at  all  divided. 

Supraorbital  border  somewhat  beaded p.  Ihomasi 

Supraorbital  border  not  beaded p.  nelsoni 

PEROMYSCUS  THOMASI  Merriam.  ' 

(PI.  V,  fig.  13;  pi.  VI,  flgs.  3^a;  pi.  VII,  fig.  5;  pi.  VIII,  figs.  1,  la,  lb,  Ic.) 
Peromyscvs   (Megadontomys)   thomasi  Merriam,  Proc.  Biol.  Soc.  Wash.,  XII, 

pp.  116,  120,  fig.  20,  Apr.  30,  1808. 
Megadontomys  thomasi  Bangs,  Bull.  Mus.  Comp.  Zool.,  XXXIX,  p.  27,  1902. 

Type  locality, — Mountains  near  Chilpancingo,  Guerrero,  Mexico. 
Altitude,  9,500  feet. 

Geographic  distribution. — High  altitudes  in  mountains  of  central 
Guerrero,  Mexico. 

Characters, — Size  very  large,  equaling  and  often  slightly  exceed- 
ing P.  zarhynchus;  tail  decidedly  longer  than  head  and  body,  nearly 
unicolor  and  closely  covered  with  short  bristly  hairs,  which  do  not 
quite  conceal  the  annulations;  ears  large  and  minutely  hairy,  ap- 
pearing almost  naked ;  soles  of  hind  feet  naked  to  calcaneum ;  pelage 
long  and  rather  coarse;  color  similar  in  general  to  that  of  P.  mega- 
lops;  skull  with  supraorbital  beads. 
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Color. — Unworn  pelage:  General  color  mudi  as  in  P.  megalopi^ 
but  averaging  slightly  darker.  Upperparts  rich  tawny  mixed  with 
black,  the  tawny  everywhere  predominating;  back  only  very  slightly 
darker  than  sides ;  sides  with  relatively  little  black  admixture,  leav- 
ing the  general  effect  from  the  cheeks  to  the  thighs  nearly  pure 
tawny;  nose  and  region  about  base  of  whiskers  black;  orbital  ring 
black ;  underparts  creamy  white,  usually  somewhat  modified  by  slaty 
under  color,  and  occasionally  with  a  slight  suffusion  of  tawny  in  the 
pectoral  region;  fore  feet  white;  forearm  dusky  brownish  three- 
fourths  of  the  way  around;  hind  feet  white,  tarsal  joint  and  distal 
part  of  hind  leg  dusky  brownish  all  around ;  hairs  of  tail  dusky  all 
around;  scaly  part  of  tail  chiefly  dusky  above  and  below,  but  occa- 
sionally light  yellowish  on  proximal  half  of  under  side.  Worn 
pelage:  Similar  to  unworn  pelage,  but  general  appearance  rougher; 
under  color  more  or  less  exposed  and  an  extensively  dusky  dorsal  area 
well  differentiated. 

Skull, — Size  very  large,  equaling  that  of  zarhyncKus  in  length  and 
exceeding  it  in  massiveness;  supraorbital  border  distinctly  beaded; 
nasals  long,  slightly  shorter  and  wider  than  in  zarhynchus;  zygomata 
decidedly  convergent  anteriorly  and  scarcely  notched  by  infraorbital 
foramen;  interparietal  very  large,  often  produced  to  a  sharp  angle 
posteriorly;  palatine  slits  very  large;  interpterygoid  fossa  wide; 
audital  bullse  moderate,  about  as  in  zarhynchus;  molar  teeth  large 
and  heavy,  larger  than  in  any  species  of  the  subgenus  Peromyscus; 
molar  enamel  pattern  peculiar  in  most  stages  of  wear  (see  subgeneric 
diagnosis). 

Measurements. — Average  of  7  adult  topotypes:  Total  length,  330 
(310-350);  tail  vertebra?,  175  (162-188);  hind  foot,  32.8  (32-^4); 
ear  from  notch  (dry),  23  (21.4-24.8). 

Type  specimen. — Xo.  70142  U.  S.  National  Museum,  Biological 
Survey  Collection.  ^  adult.  Dec.  24,  1894.  E.  W.  Nelson  and 
E.  A.  Goldman.    Specimen  in  good  condition. 

Remarks, — Although  equaled,  or  nearly  equaled,  in  size  by  P.  za- 
rhynchus,^ this  species  is  so  well  characterized  by  cranial  and  dental 
characters  as  not  to  require  close  comparison.  Its  only  close  relation- 
ship, of  course,  is  with  the  other  member  of  the  subgenus  Mega- 
dontomys  {nelsoni)^  from  which  is  is  distinguished  by  its  lighter, 
more  extensively  tawny  color  and  by  its  distinctly  l)eaded  skull.  Ex- 
ternally it  very  closely  resembles  P,  megalojys^  merely  being  somewhat 
larger  and  showing  the  same  character  of  pelage  and  the  same 
extensively  tawny  color  in  unworn  pelage. 

Specifnens  examined, — Total  number  14,  from  localities  as  fol- 
lows : 

Guerrero:  Mountains  near  Chili)anclngo,  7;  Omilteme,  7. 
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PEROMYSCUS  NELSONI  Mebbiam. 

Perotnyacus  (Megadontomys)  nelsoni  Merrlam,  Proc.  Biol.  Soc.  Wash.,  XII,  pp. 

11^117,  Apr.  30,  1898. 
Megadontomys  nelsoni  Bangs,  Bull.  Mus.  Comp.  Zool.,  XXXIX,  p.  27,  1902. 

Type  locality, — Jico,  Veracruz,  Mexico.    Altitude  6,000  feet. 

Geographic  distribution. — Known  only  from  the  type  locality. 

Characters. — Similar  to  P,  thomasi  but  color  less  extensively  tawny 
and  skull  without  distinct  supraorbital  beads. 

Color, — Slightly  worn  pelage:  Upperparts  mixed  tawny  and 
dusky;  general  effect  of  sides  cinnamon  to  russet  and  tawny  olive; 
middle  of  back  with  dusky  largely  predominating,  general  effect 
raw  umber  to  bister;  dusky  markings  about  eyes  and  base  of  whiskers 
rather  heavy;  fore  feet  white;  forearm  dusky  to  wrist;  hind  feet 
grayish  dusky;  toes  white,  tarsal  joint  broadly  brownish;  tail  imi- 
color,  dusky  all  around. 

Skull, — Similar  to  that  of  thomasi^  but  frontals  slightly  more  con- 
stricted and  supraorbital  beads  comparatively  undeveloped. 

Measurements, — Type  and  one  topotype,  respectively :  Total  length, 
a02,  318;  tail  vertebrae,  172,  170;  hind  foot,  35,  32;  ear  from  notch 
(dry),  20. 

Type  specimen. — No.  55024  U.  S.  National  Museum,  Biological 
Survey  Collection.  ?  adult.  July  10,  1893.  E.  W.  Nelson  and 
E.  A.  Goldman.  Specimen  in  good  condition ;  last  left  upper  molar 
absent. 

Remarks. — Probably  the  real  color  difference  between  nelsoni  and 
thomasi  is  rather  slight  or  practically  nothing.  The  only  known 
specimens  of  nelsoni  are  in  slightly  worn  pelage  and,  although  differ- 
ent from  the  majority  of  specimens  of  thomasi,^  are  scarcely  distin- 
guishable from  equally  worn  specimens.  The  absence  of  supraorbital 
beads,  however,  appears  to  be  distinctive. 

Specimens  examined, — Total  number  2,  both  from  the  type  locality. 

PEROMYSCUS  FLAVIDUS  (Bangs). 

(PL  VI,  figs.  2-2a;  pi.  VII,  fig.  8.) 

Megadontomys   flavidus    Bangs,    Bull.    Mus.    Comp.    Zool.,    Cambridge,    Mass., 
XXXIX,  pp.  27-29,  figs.  5-7,  Apr.,  1902. 

Type  locality, — Boquete,  south  slope  Volcan  de  Chiriqui,  Panama. 

Geographic  distribution, — Known  only  from  the  type  locality. 

Characters, — Similar  to  P,  thomasi  but  decidedly  larger;  ears  rela- 
tively smaller;  color  slightly  paler  with  less  dusky  about  head;  skull 
with  heavy  rostrum  characterized  by  long  nasals  and  laterally  swollen 
premaxillfib;  anterior  lamina  of  first  upper  molar  longitudinally 
divided. 

Color, — Similar  to  that  of  thomasi^  but  averaging  slightly  paler; 
blackish  markings  about  head  less  extensive,  chiefly  confined  to  base 
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of  whiskers;  underparts  more  yellowidi;  entire  upperparts,  head, 
back,  sides,  etc.,  rich  ochraceous  rather  coarsely  lined  with  dusky; 
lower  cheeks  and  lateral  line  ochraceous  scarcely  or  not  at  all  mixed 
with  dusky;  nose  and  forehead  a  slightly  paler  shade  of  ochraceous 
than  body;  a  narrow  dusky  orbital  ring  and  a  well-defined  brownish 
dusky  spot  at  base  of  whiskers;  underparts  yellowish  white,  without 
pectoral  spot;  forearm  dusky  to  wrist;  fore  feet  white;  hind  feet 
whitish,  more  or  less  mixed  with  dusky  brownish  to  base  of  toes; 
toes  white;  tail  thinly  clothed  with  very  short  hairs,  usually  indis- 
tinctly bicolor.  Worn  pelage:  Upperparts  a  richer  shade  of  ochra- 
ceous (more  nearly  tawny),  with  dusky  mixture  slightly  modified 
and  blended. 

Ski/lf. — Decidedly  different  from  that  of  P.  thomasi;  larger,  higher, 
and  relatively  narrower;  rostrum  much  heavier,  with  nasals  more 
extended  backward  and  premaxillce  much  more  swollen  laterally; 
anterior  palatine  foramina  shorter  and  wider;  teeth  and  audital  bullae 
actually  and  relatively  smaller;  supraorbital  beads  strongly  de- 
veloped; nasals  ending  far  back,  at  least  on  plane  of  lacrymals;  inter- 
parietal scarcely  produced  posteriorly;  coronoid  process  of  mandible 
broad,  strong,  and  elevated;  teeth  relatively  short  and  broad;  ml 
with  anterior  lamina  distinctly  divided,  making  6  cusps  instead  of  5; 
lower  molars  with  supplementary  loops  slightly  developed,  much 
less  than  in  Megadontomys^  about  as  in  Peromyse.us, 

MemuremenU, — Average  of  10  adult  topotypes:  Total  length,  341.6 
(320-875);  tail  vertebrae,  181.2  (155-205);  hind  foot,  31.8  (31-33); 
ears,  22.5  (20-24). 

Type  specimen, — Xo.  10331  Museum  Comparative  Zoology.  Cam- 
bridge, Mass.,  formerly  same  number,  collection  of  E.  A.  and  0. 
Bangs.      $  adult.     April  12,  1901.     W.  W.  Brown,  jr. 

Remarks, — The  inclusion  of  this  species  within  the  genus  Pero- 
myscvH  is  provisional.  In  dentition  it  decidedly  approaches  several 
neotropical  genera.  The  first  upper  molar  in  fact  is  almost  com- 
pletely six-cusped,  whereas  in  typical  Peromyscus  this  tooth  is  five- 
cusped.  However,  an  approach  to  the  six-cusped  condition  is  shown 
in  P,  thomasi^  in  which  the  anterior  lamina  of  the  tooth  is  incom- 
pletely divided.  Moreover,  P,  thomasi  is  closely  similar  to  P.  favir 
dus  in  external  characters.  Since  the  generic  relationships  of  various 
neotropical  murines  are  imperfectly  understood,  it  seems  best  for  the 
pre^nt  to  retain  P,  f  avid  us  in  the  subgenus  Megadontomys, 

Specimens  examined, — Total  number  27,  all  from  the  type  locality. 

Subgrenus  OCHBOTOMYS  nobis. 

Type — Arvicola  nuttalli  Harlan   {—Peromyscus  nuttalli), 
Suhgeneric  characters. — Color  of  young  in  first  pelage  essentially 
same  as  that  of  adult;  hairs  clothing  ears  of  same  color  as  those  of 
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upperparts;  abdomen  suffused  with  color  of  upperparts.  Plantar 
tubercles  6,  with  a  rudimentary  seventh,  adjacent  to  the  large  tuber- 
cle at  the  base  of  the  fifth  digit.  Mammae  6;  inguinal  f,  pectoral  ^. 
Posterior  palatine  foramina  situated  farther  back  than  in  Pero- 
myscns^  being  decidedly  nearer  to  the  interpterygoid  fossa  than 
to  the  posterior  endings  of  the  anterior  palatine  slits.  Molariform 
teeth  relatively  wide,  and  with  enamel  folds  much  compressed ;  tuber- 
cles relatively  low;  a  tendency  to  development  of  a  raised  cingulum 
marked  by  subsidiary  tubercles  in  the  inner  salient  angles  of  ml  and 
m2 ;  enamel  relatively  thicker  than  in  subgenus  Peromyacus^  the  pat- 
tern as  seen  in  partly  worn  teeth  being  much  compressed  both  lat- 
erally and  longitudinally,  so  that  the  folds  of  the  two  sides  touch  in 
almost  all  stages  of  wear,  leaving  five  subtriangular  islands  of  dentine 
in  ml  and  four  in  m2 ;  lower  molars  similarly  peculiar. 

Species. — One,  the  type  only. 

Remarks. — It  is  rather  surprising  that  the  numerous  characters 
of  P.  nuttalli  have  not  been  accorded  more  than  specific  rank.  It 
differs  widely  from  all  other  species  of  the  genus  in  external,  cranial, 
and  dental  characters.  Its  general  appearance  is  striking,  not  only 
on  account  of  the  bright  uniform  color,  the  ochraceous  ears  and  belly, 
but  also  for  the  peculiar  pelage,  which  is  extremely  dense  and  soft, 
suggesting  that  of  the  tropical  murine  opossums. 

Although  the  tubercles  of  its  teeth  number  the  same  as  in  the  sub- 
genus PeromyscxiS^  and,  as  seen  in  cross  section,  show  the  same  num- 
ber of  enamel  folds,  the  relation  of  these  folds  to  each  other  and  to 
the  dentine  is  different.  In  general,  the  enamel  is  thicker  and  occu- 
pies a  relatively  greater  part  of  the  upper  surface  of  the  worn  tooth. 
Except  in  extremely  old  individuals,  the  dentine  areas  are  not  con- 
fluent, whereas  in  Peromyscus^  even  in  teeth  but  slightly  worn,  these 
areas  are  all,  or  nearly  all,  confluent  through  narrow  constrictions. 
This  gives  the  worn  surface  of  the  tooth  a  characteristic  aspect 
which,  upon  hasty  examination,  might  lead  to  the  conclusion  that  the 
enamel  pattern  is  much  more  complicated  than  in  true  Peromyscus. 
The  tendency  to  greater  development  of  a  raised  cingulum  is  difficult 
to  appreciate  without  examination  of  many  teeth  of  different  ages. 
When  the  teeth  are  worn  to  the  level  of  this  raised  part  of  the  cingu- 
lum (and  this  occurs  before  the  obliteration  of  any  important 
angles),  the  lateral  angles  are  bridged,  as  it  were,  and  the  outer 
boundaries  of  the  teeth  are  entire;  that  is,  all  the  angles  are  inclosed. 

Key  to  subspecies  of  Peromyscus  nuttalli. 

Size  larger;  maxillary  toothrow  about  4 P  nutfalU 

Size  smaller ;  maxillary  toothrow,  usually  less  than  4 P.  n.  aureolus 
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PEROMYSCUS  NUTTALLI  (Harlan).     Nobthebn  Golden  Mouse. 
(PI.  V,  fig.  11;  pi.  VI,  figs.  7-7a;  pi.  VII,  fig.  2;  pi.  VIII,  figs.  5-5a.) 

Arvicola  nuttalli  Harlan,  Monthly  Am.  Jour,  of  Geol.  and  Nat.  Scl.,  Phila.,  I, 

pp.  446-447,  Apr.,  1832 ;  Med.  and  Phys.  Researches  or  Orlg.  Memoirs,  Phlla., 

pp.  55-56,  col.  pi.,  1835. 
Uespcromys  nuttalli  Baird,  Mamm.  N.  Am.,  Pac.  R.  R.  Repts.,  VIII,  pp.  467-468, 

1857. 
Peromyscus  nuttalli  Bangs,  Proc.  Bost.  Soc.  Nat  Hist.,  XXVIIl,  p.  197,  Mar., 

1898. 

Type  locality. — Norfolk,  Va. 

Geographic    distribution. — Southeastern    Virginia    and    northern 
North  Carolina ;  west  to  central  Kentucky. 

Gharaeters. — In  general   those   of  the  subgenus   Ochrotomys^  of 

which  it  is  the  onlv 


species.  Pelage  very 
soft  and  thick ;  color 
chiefly  rich  tawny 
ochraceous;  ears 
same  color  as  body; 
abdomen  suffused 
with  ochraceous; 
proximal  half  of 
hind  foot  hairy; 
skull  and  teeth  some- 
what peculiar. 

Color.  —  Upper- 
parts  in  all  pelages 
rich  tawny  ochra- 
ceous, nearly  clear  on 
sides,  lightly  mixed 
with  dusky  on  back 
in  fresh  pelage ;  face 
and  head  exactly  like  sides;  underparts  creamy  white  suffused  with 
ochraceous  on  abdomen,  this  often  extending  to  entire  underparts 
except  chin  and  throat;  hairs  with  slate-colored  bases  throughout, 
except  on  chin  and  throat  and  a  small  inguinal  area  where  they 
are  creamy  white  to  the  roots;  ears  tawny  ochraceous  like  sides; 
whiskers  mixed  brownish  and  whitish,  no  dusky  spot  at  base  and  no 
orbital  ring ;  forearm  extensively  ochraceous ;  feet  creamy  white ;  tail 
pale  brownish  (near  broccoli  brown)  above,  creamy  white  below. 
Young:  Similar  to  adults  but  slightly  paler;  ears  thickly  haired  and 
conspicuously  bright  ochraceous. 

Skull. — Somewhat  similar  in  general  form  to  that  of  lexicopus  but 
relatively  broader;  braincase  rather  full,  somewhat  elevated;  nasals 
rather   short,   usually   somewhat   compressed   posteriorly;   rostrum 


Fio.  9. — Distribution   of   Peromyscus  nuttalli  and   P.   n. 
aurcolus. 
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rather  broad,  particularly  across  lacrymals;  interpterygoid  fossa 
broad  and  nearly  square-angled  anteriorly;  posterior  palatine 
foramina  about  opposite  middle  of  m2,  decidedly  nearer  to  inter- 
pterygoid fossa  than  to  plane  of  front  of  ml;  molar  teeth  peculiar 
(see  subgeneric  diagnosis) . 

Measurements. — Average  of  10  adults  from  the  Dismal  Swamp, 
Virginia:  Total  length,  181  (170-190);  tail  vertebrae,  85  (80-93); 
hind  foot,  19.7  (19-20) ;  ear  from  notch  (dry),  15.5  (14.4-16.4). 

Type  specimen. — Not  known  to  be  in  existence. 

Remarks. — The  many  characters  of  this  species  make  it  unmis- 
takable. To  those  unfamiliar  with  it  the  color  of  the  ears  alone  will 
serve  as  a  means  of  certain  identification,  for  it  is  the  only  species  in 
the  genus  having  ochraceous  ears,  the  same  color  as  the  body.  It  is 
perhaps  best  known  under  the  name  aureolus^  which  has  long  been  in 
use.  The  name  nuttallij  employed  by  Baird  in  1857  and  then  dis- 
carded by  later  authors,  was  revived  by  Bangs  in  1898.  The  original 
description  by  Harlan  does  not  mention  any  characters  that  are 
diagnostic ;  indeed  it  states  that  the  animal  was  "  fawn-coloured  above, 
whitish  beneath,"  which  really  applies  better  to  leucopus  than  to  this 
species.  However,  a  colored  figure  published  two  years  later  by  the 
same  author  more  nearly  represents  this  species  than  leucopus  or 
gossypinus^  the  only  others  which  might  have  been  found  at  Norfolk, 
the  type  locality.  It  represents  a  mouse  with  ears  colored  like  the 
body  and  with  the  underparts  washed  with  bufFy.  It  shows  also  the 
body  color  extending  entirely  over  the  feet,  a  peculiarity  not  found 
in  any  of  the  species  and  which  might  be  taken  to  discredit  the  figure 
altogether.  Since,  however,  nothing  definite  can  be  proved  it  seems 
best  to  follow  current  usage  and  allow  the  name  nuttalli  to  stand  for 
the  species  under  consideration.  Specimens  from  the  Dismal  Swamp, 
Virginia,  only  a  few  miles  from  Norfolk,  are  larger  and  have  larger 
molar  teeth  than  specimens  from  more  southern  localities  and  seem 
subspecifically  separable.  The  name  iiuttaUi  therefore  will  stand  for 
this  northern  form,  and  for  the  southern  and  more  widely  ranging 
form  the  well-known  name  avreohis  is  available. 

Specimens  examined, — Total  number  90,  from  localities  as  follows : 

Kentucky:  Eubanks,  7. 

North  Carolina:  Ashevllle,   1 ;    Buncombe,   3 ;    Highlands,   1 ;   Magnetic 

City,  foot  of  Roan  Monntain,  7;  Weaverville,  21). 
Tennessee:  High  Cliff,  1 ;  Knoxville,  1. 
Virgrinia:  Dismal  Swamp,  40. 

PEROMYSCUS  NUTTALLI  ALREOLrS  (Aud.  and  Bach.).  Southern  Golden 

Mouse. 

Mm  iCaJomys)    aureolus   Audubon   and   Bachman,   Proc.   Acad.   Nat.   Scl.,   I, 

pp.  98-99.  1841. 
Perof/iyscus  aureolus  Trouessart,  Catal.  Mamm.,  p.  517,  1807. 
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Type  locality, — "  In  the  oak  forests  of  South  Carolina." 

Geographic  dhtt'ibution. — Southeastern  United  States  from  North 
Carolina  to  northern  Florida ;  west  to  eastern  Texas  and  Oklahoma. 
Lower  Austral  zone. 

Characters. — Similar  to  nuttalli^  but  averaging  smaller;  skull  and 
molar  teeth  smaller. 

Color. — ^As  in  nuttalli;  at  the  extreme  of  its  range  possibly  averag- 
ing very  slightly  paler. 

Skull. — Similar  to  that  of  nuttalli^  but  smaller  and  narrower  ac- 
tually and  relatively;  molar  teeth  quite  decidedly  smaller. 

Measurements. — Average  of  7  adults  from  Milton,  Fla.:  Total 
length,  172.5  (164-184);  tail  vertebrae,  88  (80-88);  hind  foot,  18.8 
(17-20) ;  ear  from  notch  (dry),  14.1  (13.4-14.6).  Of  a  large  male 
from  Augusta,  Ga. :  Total  length  175;  tail  vertebrae  90;  hind  foot  19; 
ear  from  crown  11.5;  ear  from  notch  17. 

Type  specimen. — Not  known  to  be  extant. 

Remarks. — The  amount  of  difference  between  this  form  and  typical 
nuttalli  is  not  great,  but  is  reasonably  constant  in  the  material  thus 
far  examined.  Two  small  series  from  Eubanks,  Ky.,  and  Magnetic 
City,  N.  C,  respectively,  have  been  referred  to  nuttalli  on  account 
of  their  rather  large  teeth.  Their  skulls,  however,  are  not  very  large, 
and  it  is  not  improbable  that  larger  series  from  these  localities  would 
prove  to  be  more  or  less  intermediate.  A  large  series  from  Raleigh, 
X.  C,  seems  referable  to  avreolus^  though  somewhat  intermediate. 

Specimens  examined. — Total  number  160,  from  localities  as  follows: 

Alabama:  Brewton,  1 ;  IluntsvIIle,  1 ;  Mobile  Bay,  1. 

Arkansas;  Beebe,  1. 

Florida:  Enterprise,  2;  Gainesville.  2;  Jacksonville,  1;  MUton,  8;  NeH- 

Berlin,   1;    San   Mateo    (1(5   m.   southeast),   1;   Tallahassee,  3;   Whit- 
field, C.^ 
Georgria:  Augusta,  8;  Iloschton,  1;  Pinetuclcy,  6;  Kiceboro?  ("Southern 

States,"  Leoonte),  1. 
Louisiana:  Mansfield,  1. 
Missouri:   St.  Louis,  1. 
North  Carolina:  Apex,  2;  Bertie  County,  2;  (^hapanoke,  4;  Raleigh,  92; 

Roanoke  Rapids,  1. 
Oklahoma:  Redland,  2. 

South  Carolina:  Calhoun  Falls,  S;  Charleston,  1;  Columbia,  1. 
Texas:  Joaquin,  1. 

Subgenus  FODOMYS  nobis. 

Type. — Hesperomys  forUlanns  Chapman  (^^Peromyscus  flori- 
danus). 

Suhgeneric  characters. — Plantar  tubercles  of  hind  foot  5  instead 
of  6,  as  in  the  other  subgenera  of  Peromyscus ;  digital  tubercles  3, 
phalangeal  2,  the  latter  much  reduced  in  size  and  subcircular  in  shape. 

»  Carnegie  Museum. 
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Molar  teeth  slightly  more  hypsodont  than  in  Peromyscus^  less  so  than 
in  Onychomya;  accessory  tubercles  in  salient  interangles  of  molars 
very  small,  as  seen  in  transverse  section,  never  forming  a  loop  which 
extends  to  the  outer  edge  of  the  tooth,  as  in  Peromyscua,    Mammae : 

6(i.,l,a.,  *,P-,+). 

Species, — One,  the  type  only. 

Remarks, — ^The  constancy  of  the  number  and  relative  size  of  the 
plantar  tubercles  throughout  the  genus  Peromyscits  is  so  great  that 
the  decided  departure  shown  by  P,  floridanus  must  be  considered  of 
more  than  specific  importance.  In  other  respects  the  species  does  not 
differ  so  greatly  from  Peromyscus^  although  its  skull  is  well  charac- 
terized specifically,  and  its  teeth  are  somewhat  peculiar.  The  reduc- 
tion in  the  number  of  plantar  tubercles  and  the  large,  slightly  more 
hypsodont  teeth  suggest  the  poSvsibility  that  this  form  may  be  inter- 
mediate between  Peromyseu^  and  Onychomys,     • 

Fresh  or  alcoholic  specimens  are  necessary  for  an  appreciation  of 
the  character  of  the  plantar  tubercles,  as  in  dry  specimens  the 
tubercles  are  so  much  distorted  that  their  character,  or  even  their 
number,  may  be  mistaken. 

PEROMYSCITS  FLORIDANUS  (Chapman). 
(PI.  V,  fig.  14;  pi.  VI,  figs.  6-6a;  pi.  VII,  fig.  1;  pi.  VIII,  fig.  8.) 

Hesperomyft  floridanus  Chapman,  Bull.  Am.  Mus.  Nat  Hist.,  N.  Y.,  II,  p.  117, 

June,  1889. 
Hesperomys  macropua  Merriam,  N.  Am.  Fauna  No.  4,  pp.  53-54,  Oct.  8,  1890. 

Lake  Worth,  Florida. 
Perotnyscus  fioridanus  Bangs,  Proc.  Biol.  Soc.  Wash.,  X,  p.  122,  1896. 

Type  locality, — Gainesville,  Fla. 

Geographic  distribution, — The  central  part  of  peninsular  Florida 
from  coast  to  coast. 

Characters, — Size  large  (hind  foot  25-27) ;  tail  shorter  than  head 
and  body;  ears  large  and  thinly  haired;  proximal  fifth  of  sole  of 
hind  foot  hairy,  remainder  nearly  naked;  plantar  tubercles  5  (see 
subgeneric  diagnosis) ;  color  paler  than  in  leucopus  or  gossypinus. 

Coloi\ — Unworn  pelage :  Top  of  head,  neck,  back,  and  upper  sides 
pale  ochraceous  buff  finely  mixed  with  dusky,  producing  a  pale 
grayish-cinnamon  effect;  lower  sides  from  nose  to  base  of  tail  rich 
ochraceous  buff,  very  lightly  or  not  at  all  mixed  with  dusky;  sub- 
auricular  tufts  mixed  pale  ochraceous  buff  and  dusky ;  thin  hairiness 
of  outside  of  ears  dusky,  of  inside  whitish ;  underparts  creamy  white, 
often  with  an  ochraceous  buff  pectoral  spot ;  feet  and  forelegs  chiefly 
^hite,  upper  side  of  hind  feet  somewhat  dusky  at  base ;  tail  brownish 
dusky  above,  creamy  white  below.  Worn  pelage :  Similar  to  unworn 
pelage,  but  sides  more  broadly  ochraceous  and  back  less  dusky ;  tail 
often   dingy    and    very    indistinctly    bicolor,     Adolescent    pelage: 
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Scarcely  different  from  adult  pelage,  possibly  a  little  more  dusky 
with  sides  less  broadly  ochraceous.  Young  in  first  coat:  General 
effect  of  upperparts  varying  from  smoke  gray  to  drab  gray,  shading 
into  mouse  gray  on  middle  of  back. 

Skull. — Size  large  and  depth  relatively  great;  supraorbital  border 
rather  sharp  and  shelf  like;  posterior  end  of  nasals  slightly  exceeding 
ascending  branches  of  premaxillaries ;  palatine  slits  rather  short  and 
expanded;  interpterygoid  fossa  rather  wide  and  nearly  right-angled 
anteriorly.  Molars  large  and  broad,  the  tubercles  considerably  ele- 
vated; accessory  tubercles  between  outer  salient  angles  small  or 
scarcely  evident. 

Measurements, — Average  of  10  adults  from  Fort  Gardner,  Fla.: 
Total  length,  199.8  (190-221) ;  tail  vertebrae,  86.2  (80-95) ;  hind  foot, 
26.6  (26-27.5) ;  ear  from  notch,  22.5  (22-25). 

Type  specimen, — No.  1812  American  Museum  of  Natural  History, 
New  York.  Skin  without  skull.  Immature.  Sex  (?).  Oct,  1888. 
J.  H.  P.  Bell.  Skin  in  rather  poor  condition,  both  hind  legs  dang- 
ling, distal  half  of  tail  gone. 

Remarks. — P.  -flondanus  is  the  largest  species  of  Peromyscus  native 
in  the  eastern  United  States.  This  fact  alone  serves  to  distinguish 
it  without  reference  to  its  subgeneric  characters.  The  limited  dis- 
tribution of  this  very  distinct  form  suggests  that  it  may  be  one  of  the 
well-known  stranded  forms  representing  a  group  of  former  wide  dis- 
tribution. .  Of  its  habits  in  Florida,  Bangs  says :  <» 

It  lives  only  In  the  higher  sandy  ridges,  where  there  is  plenty  of  black-jack 
oak  and  turkey  oak,  and  where  the  bare  white  sand  Is  in  places  covered  by  scat- 
tered patches  of  scrub  palmetto.  It  is  the  characteristic  small  mammal  of 
such  places,  commonly  known  as  'black-Jack  ridges,'  and  I  have  never  found 
it  elsewhere. 

Specimens  examined. — Total  number  147,  from  localities  as  follows : 

Florida:  Anastasla  Island,  8;  Blltch  Ferry,  1;  Canaveral,  2;  Cltronelle, 
4;  Crystal  River,  1 ;  Eau  Gallic,  5;  Enterprise,  69;  Fort  Gardner. 
Kissimee  River,  29;  Gainesville,  2;  Lake  Worth,  8;  Mlcco,  9; 
Miami,  3;  Ocklawaha  River,  2;  Sebastian,  1;  Tarpon  Springs,  3. 

Subgrenus  HAPLOMYLOMYS  Osgrood. 

HapJomylomys  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  53-54,  fig.  1,  Mar. 
21,  1904. 

Type. — Ilespcromys  ercmlcuH  Baird  {=^Peromyscus  erem^icus). 

Characters. — Tail  rather  long,  always  longer  than  head  and  body; 
plantar  tubercles  6;  mammtr  4  (i.,  f,  a.,  J,  p.,  J  ) ;  skull  with 
cranium  rather  large  and  rostral  region  relatively  weak;  first  and  sec- 
ond upper  molars  usually  with  three  salient  and  two  reentrant  outer 
angles  at  all  stages  of  wear ;  accessory  tubercles  between  outer  pri- 

« I*roc.  Bost.  Soc.  Nat  Hist.,  XXVIII,  p.  194,  Mar.,  18W. 
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mary  tubercles  very  rudimentary  or  absent;  lower  molars  corre- 
spondingly simple.    (See  PL  VIII,  figs.  3-4). 

Species, — P.  eremicus^  P.  californicus^  P.  goldmani^  and  P. 
rrinitiis. 

Remarks. — The  simple  character  of  the  molar  teeth  is  usually 
diagnostic  of  this  group.  No  accessory  cusps  are  evident  either  in 
transverse  or  longitudinal  views  of  the  molars,  except  in  P.  crinitus^ 
and  in  this  species  they  are  extremely  reduced.  The  presence  of 
these  accessory  cusps  in  the  other  subgenera  is,  however,  not  always 
obvious  at  all  stages  of  wear.  Therefore  it  often  requires  close 
examination  to  determine  properly  the  position  of  individual  speci- 
mens. The  external  appearance  of  the  members  of  this  subgenus  is 
slightly  peculiar  but  not  readily  described,  although  experienced 
workers  find  little  difficulty  in  its  recognition.  P.  califomicus  and 
P.  eremicms,  are  usually  recognized  by  their  naked  or  nearly  naked 
soles,  but  this  peculiarity  does  not  extend  to  P,  crinitus  and  P. 
gcidmaiiL  P.  crinitus  is  the  most  aberrant  member  in  this  group 
on  account  of  the  approach  to  the  subgenus  Peromyscus  indicated  by 
its  molar  teeth,  but  since  it  has  only  two  pairs  of  manamse  it  seems 
to  include  it  here. 


Key  to  species  of  the  subgrenus  Haplomylomys. 
ADULTS. 

Slie  large;  hind  foot  25-29 ^ P.  caliJomicuB 

Slae  smaller;  hind  foot  19->24. 
Hind  foot  19-22. 

Zygomata  compreBScd  anteriorly ;  nasals  attenuate,  slightly  or  not  at  all  exceeded 

by  premaxUle P.  crinituB 

Zygomata  less  compressed  anteriorly  ;  nasals  broader  and  flatter ;  decidedly  ex- 
ceeded by  premaxllls P.  eremicua 

ffind  foot  22-24;  sides  of  head  ochraceous P.  goldmani 

Key  to  subspecies  of  Peromyscus  crinitus. 

Size  smaller ;  hind  foot  19-20 ;  greatest  length  of  skull  usually  less  than  24 ;  color  pale. 

Southern  Nevada  to  northern  Lower  California P.  c.  stephensi 

SIm  larger;  hind  foot  20-21;  greatest  length  of  skull  usually  more  than  24;  color  not 
so  pale.     Great  Basin  region  from  Oregon  and  Idaho  to  Arizona  and  New  Mexico. 
Color  more  buffy  ochraceous  with  a  minimum  of  dusky  mixture — P.  r.  auripectua 
Color  more  gmyiah  with  a  larger  mixture  of  dusky P.  crinitut 

PEROMYSCUS  CRINITUS  (Merbiam).    Canyon  Mouse. 

(PI.  Ill,  fig.  9.) 

Besperomys  crinitus  Merriam,  N.  Am.  Fauna,  No.  5,  pp.  53-54,  July  30,  1891. 
Peromyscus  truei  crinitus  Trouessart,  Catal.  Mamm.  Viv.  et  Foss.,  p.  517,  181)7. 
Peromyscus  crinitus  scitulus  Bangs,  Proc.  New  Eng.  Zool.  Club,  I,  p.  67,  July 

31, 1899.— GardnerviUe,  Nev. 
Peromyscus  crinitus  Bangs,  supra  cit. 

Type  locality. — Shoshone  Falls,  Snake  River,  Idaho. 

Geographic  distribution. — Rocky  cliffs  and  canyons  of  southern 
Idaho,  eastern  Oregon,  eastern  California,  northern  Nevada,  and 
northwestern  Utah.    Upper  Sonoran  zone. 
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Characters. — Size  medium ;  tail  longer  than  head  and  body,  thickly 
covered  with  long,  soft  hairs,  terminating  in  a  distinct  pencil;  ears 
rather  large ;  pelage  usually  long  and  lax ;  hind  foot  hairy  on  proxi- 
mal fourth  or  naked  in  median  part  to  calcaneum ;  skull  with  rather 
wide,  shallow  braincase,  and  long,  slender  nasals. 

Color, — Adult  in  new  fall  pelage :  Upperparts  pale  ochraceous  buff 
uniformly  mixed  with  dusky;  forehead,  nose,  and  upper  face  slightly 
grayish ;  underparts  white,  frequently  with  a  faint  pectoral  spot  of 
buff;  tail  bicolor,  sooty  blackish  above,  white  below;  hands  and  feet 
white.    Immature:  Less  buffy  than  adult, general  color  moregravLsh. 

Skull. — Braincase  broad  and  somewhat  flattened;  zygomata  com- 
pressed  anteriorly;   rostrum   slightly   depressed   and   more   or  less 

_^__^^___^^^^_^__^_^^_^^    rounded    dorsallv;    nasals 


long  and  somewhat  com- 
pressed posteriorly ;  ascend- 
ing branches  of  premaxillsp 
usually  attenuate  and  rare- 
ly exceeding  nasals;  audi- 
tal  bulla?  moderate;  molar 
teeth  with  accessory  tuber- 
cles between  outer  angles 
very  small  and  inconspicu- 
ous, worn  teeth  often  show- 
ing same  simple  enamel 
pattern  as  in  P.  eremicus. 
Me  as  lire  nietits, — Average 
of  9  topotypes:  Total 
length,  176  (172-184) ;  taU 
vertebrae,  95  (92-97) ;  hind 
foot,  21;  ear  from  notch 
(dry),  16.3  (15.4-17.5). 

Type  sped  me  n .  —  No. 
f^if*  U.  S.  National  Mu- 
seum, Biological  Survey  Collection.  S  adult.  Oct.  10, 1890.  C  Hart 
Merriam  and  Vernon  Bailey.    Specimen  in  good  condition. 

Remarks. — P.  crinitus  is  a  very  distinct  species  confined  chiefly  to 
the  Great  Basin  region.  It  is  apparently  rare,  for  it  has  been  ob- 
tained at  only  a  small  number  of  localities  and  in  limited  numbers. 
Externally  it  is  characterized  by  soft  silky  pelage,  much  as  in  P. 
erem^icus^  and  by  a  hairy  crested  tail.  It  appears  to  be  more  closely 
related  to  P.  eremieiis  than  to  any  other  species  and  apparently  con- 
nects Peromyscus  proper  and  Ilaplomylomys.  It  is  referred  to 
Haplomylomys  because  it  has  four  mammae,  as  in  the  other  species  of 
Ilaplomylomys^  instead  of  six  as  in  the  subgenus  Peromyscus.  Many 
specimens  show  the  simple  enamel  pattern  as  in  -P.  eremdcus  and  P. 


Re  ai/r/pecfi/s/  o 


Fig.  10. — Distribution    of    Peromyacue   crinitua 
subspecies. 


and 
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califomicus^  but  examination  of  large  series  of  all  ages  proves  the 
existence  of  the  small  tubercles  as  in  typical  Peromyscus^  but  so  re- 
duced in  size  as  to  be  almost  obsolete.  P.  onnitua  may  be  distin- 
guished from  eremicus^  regardless  of  other  characters,  by  the  rostral 
part  of  the  skull.  In  crinitus  the  rostrum  is  more  elongate,  depressed, 
and  rounded;  the  zygomata  are  much  more  compressed  anteriorly; 
and  the  premaxillae  do  not  exceed  the  posterior  ends  of  the  nasals. 
The  pelages  of  crinitus  differ  chiefly  in  the  amount  of  dusky  admix- 
ture present.  The  new  fall  pelage  is  strongly  dusky  and  the  general 
effect  of  the  upperparts  is  decidedly  grayish.  In  summer  (June  and 
July)  specimens  become  worn,  the  dusky  fades  to  brownish,  and  the 
buff  or  ochraceous  buff  ground  color  becomes  dominant.  Immature 
specimens  are  invariably  grayish  in  general  color. 

P.  crinitus  scitulus  seems  to  be  the  same  as  crinitus^  having  been 
based  on  August  specimens  in  which  the  pelage  appears  more  fulvous 
than  in  the  Shoshone  Falls  specimens  taken  in  October. 

Specimens  examined. — Total  number  63,  from  localities  as  follows: 

California:  Amedee,  6;  ColevlUe,  2;  SusanvUle,  1. 

Idaho:  Shoshone  FaUs,  12;  Silver  Creek,  1. 

Nevada:  Anderson  Ranch,  Douglas  County,  12;  Elko,  1;  Gardnerville,  9; 

Granite  Creek,  3;  Pyramid  I^ke,  4;  Smoke  Creek  Desert,  1. 
Or^on:  Crooked  River    (20   m.   southeast   PrineviUe),   2;    Harney,   4; 

Narrows,  1. 
Utah:  Beaver  River,  near  Fort  Cameron,  3;  Para  wan,  1  (not  tj-pical). 

PEBOMYSCUS  CRINITUS  AURIPECTI  S  Allkn.     Buff-breasted  Canyon 

Mouse. 

Sitomya  avripectus  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  V,  pp.  75-7(>,  Apr. 

28,  1893. 
Peromyscus   auripectus   Allen,   Bull.   Am.   Mus.    Nat.   Hist.,    N.    Y.,    VII,    pj). 

220-227,  June  20,  1895. 

Type  locality. — Bluff  City,  San  Juan  River,  Utah. 

Geographic  distribution. — Known  from  a  limited  number  of  locali- 
ties in  northeastern  Arizona,  southeastern  Utah,  and  adjacent  parts 
of  Colorado  and  New  Mexico. 

Characters. — Similar  in  general  to  P.  crinitus^  but  lighter  colored 
and  more  buffy ;  tail  heavily  haired ;  skull  as  in  crinitus. 

Color. — Full  winter  pelage:  Upperparts  rich  ochraceous  buff, 
faintly  lined  with  dusky  on  back,  nearly  clear  on  sides;  head  and 
face  ochraceous  buff;  ears  dusky  brownish  edged  with  buffy  white; 
lanuginous  ear  tufts  buffy  sometimes  mixed  with  white;  underparts 
creamy  white,  frequently  with  a  buffy  ochraceous  pectoral  spot;  en- 
tire underparts  occasionally  suffused  with  buffy ;  tail  dusky  brownish 
above,  white  below ;  hands  and  feet  white. 

SkuU. — ^As  in  P.  crinitus;  possibly  averaging  slightly  larfi^er. 
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Measurements. — Average  of  10  adult  topotypes:  Total  length, 
177.7  (174-182) ;  tail  vertebra,  93  (89-98) ;  hind  foot,  20.8  (20-21); 
ear  from  notch  (dry),  17.3  (16.6-18). 

Type  specimen, — No  JHI  American  Museum  of  Natural  History, 
New  York.  $  adult.  May  14,  1892.  C.  P.  Rowley.  Specimen  in 
fair  condition;  skull  with  several  slight  imperfections. 

Remarks. — In  full  winter  pelage,  this  is  a  very  attractive  species. 
Its  rich  buff  color  is  nearly  unmixed  with  dusky  and  it  is  therefore 
quite  conspicuous.  It  is  really  very  closely  related  to  crinitus,  the 
chief  difference  being  in  color.  Specimens  from  the  Grand  Canyon, 
Arizona,  distinctly  tend  toward  P.  c.  stephensi.  The  pectoral  spot 
is  variable  and  not  always  present..  It  is  rather  frequent  among 
specimens  from  the  type  locality,  but  occurs  in  very  few  of  a  series 
from  Holbrook,  Arizona,  and  is  then  iniperfectly  developed.  The 
Holbrook  specimens,  however,  have  a  decided  buffy  suffusion  through- 
out the  underparts. 

Specimens  examined. — Total  number  105,  from  localities  as  fol- 
lows: 

Arizona:  Grand  Canyon,  near  Mountain  Spring,  9 ;  Holbroolc,  36 ;  Keam 
Canyon,  9;  Painted  Desert,  Little  Colorado  River,  4. 

Colorado:  Ashbaugb  Ranch,  2;  Coventrj',  2;  Grand  Junction,  1 ;«  Mesa 
Verde,  1 ;  Plateau  Creek,  1. 

New  Mexico:  Ghaco  Canyon  4. 

Utah:  Bluff  City,  26;  Gainesville,  1;  Henry  Mountains  (east  base  Mount 
Ellen),  1;  Nolaud  Ranch,  4;  Unconipahgre  Indian  Reservation,  4. 

PEROMYSCIJS  (UilNITITS  STEPHENSI  Mearns.     Stephens  Canyon  Mouse. 

(PI.  Ill,  fig.  10.) 

Peromyscuff  stephensi  Mearns,  Proc.  V.  S.  Nat.  Mus.,  XIX,  p.  721,  July  30,  1899. 
Peromyscus  petraius  Elliott,  Field  Col.  Mus.,  Zool.  Ser.,  Ill,  p.  244,  Jan.,  1904.— 
Lone  Pine,  California. 

Type  locality, — "  The  lowest  water,  on  the  wagon  road,  in  a  can- 
yon, at  the  eastern  base  of  the  Coast  Range  Mts.,  San  Diego  Co., 
California,  near  the  Mexican  Boundary  Line." 

Character's. — Similar  to  P.  auripecti/s^  but  smaller  and  paler. 
•    Geographic  distribution. — Rocky  situations  in  the  Lower  Sonoran 
zone  from  northeastern  Lower  California  northward  to  the  desert 
valleys  and  ranges  of  the  Death  Valley  region  and  eastward  across 
southern  Nevada  to  southwestern  Utah  and  northwestern  Arizona. 

Color. — General  color  much  as  in  P.  evemicus;  ground  color  of 
upperparts  pale  ochraceous  buflF;  facial  region  slightly  grajish;  a 
uniform  mixture  of  dusky  brownish  covers  upperparts  except  a 
narrow  buflF  lateral  line;  underparts  white  or  creamy  white,  occa- 
sionally with  a  buff  pectoral  spot.  In  worn  pelages  the  amount  and 
intensity  of  the  dusky  admixture  varies  greatly;  in  moderate  wear 

•  Collection  of  E.  K.  Warren. 
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the  dusky  changes  to  cinnamon  and  in  extreme  wear  it  almost  en- 
tirely disappears,  leaving  only  clear  pale  buff;  the  eyelids  and  whis- 
kers are  dusky  at  all  times. 

Skull. — Similar  to  that  of  auripectus  but  smaller;  lighter  and  more 
frail  throughout;  zygomata  much  compressed  anteriorly;  rostrum 
attenuate ;  molar  teeth  small. 

Measurements. — Type:  Total  length,  193;  tail  vertebra?,  108;  hind 
foot,  19.  Average  of  10  adults  from  Funeral  Mountains,  California : 
Total  length,  170  (161-176) ;  tail  vertebrse,  94  (8&-101) ;  hind  foot, 
20;  ear  from  notch  (dry),  16  15.3-16.5). 

Type  specimen. — No.  61026  U.  S.  National  Museum,  $  adult. 
May  9,  1894.  Collected  by  Dr.  E.  A.  Meams.  The  specimen  is  in 
very  worn  pelage  and  therefore  ijery  pale;  moreover,  it  is  slightly 
overstuffed,  which  also  increases  paleness.  The  specimen  is  perfect 
except  for  two  slight  breaks  in  the  skull,  one  in  the  rrght  zygoma 
and  the  other  in  the  left  side  of  the  basioccipital. 

Remarks. — This  species  is  not  definitely  distinguishable  from  P. 
eremieus  by  color  alone,  although  one  who  has  handled  large  numbers 
of  each  may  become  sufficiently  expert  to  discriminate  them  accurately 
in  the  majority  of  cases.  The  hairiness  of  the  tail  is  usually  sufficient 
to  distinguish  stephensi  from  eremieus^  and  a  comparison  of  skulls 
usually  removes  all  doubt.  The  long  attenuate  rounded  rostrum  of 
stephensi  is  always  easily  recognized  in  contrast  to  the  high,  flat 
rostrum  with  truncate  nasals  and  long  premaxillse  of  eremieus.  The 
species  IS  not  numerously  represented  from  the  region  of  the  type 
locality,  but  was  taken  in  very  large  numbers  in  the  desert  ranges  of 
eastern  California  by  the  Death  Valley  Expedition.  These  northern 
specimens,  when  in  the  same  pelage,  do  not  differ  from  the  type  in 
color.  The  type  has  a  somewhat  longer  tail  and  shorter  hind  foot 
than  the  average  of  the  northern  specimens,  but  may  be  exactly 
matched  among  them,  so  there  seems  no  reason  for  recognizing  P. 
petraius^  the  type  of  which  has  been  examined.  P.  stephensi  inter- 
grades  with  P.  ci'initus  as  well  as  with  P.  auripectxis.  In  the  immense 
series  of  this  form  examined  great  variation  in  shade  of  color  occurs, 
due  to  the  various  stages  of  wear  in  the  pelage.  The  extent  to  which 
dusky  becomes  cinnamon  or  brown  or  other  shades  results  in  endless 
slight  variations  in  general  effect.  Some  series  are  entirely  bright 
cinnamon;  others  are  pale  buffy  gray  mixed  with  dusky,  etc. 

Specimens  examined. — ^Total  number  449,  from  localities  as 
follows : 

Arizona:  Dolan  Spring,  2;  Tinajaa  Altas,  1. 

California:  Amargosa  River,  2;  Argus  Mountains,  13;  Barstow,  6;  Ben- 
ton, 1 ;  Burns  Canyon,  San  Bernardino  Mountains,  1 ;  Cave  Camp, 
•Pahrump  Valley,  6;  Coi)i>er  (3ity^  5;  Coso,  2;  Coso  Mountains,  2; 
Daggett,   1;    Death   Valley,   3;    East  base   Coast   Range,    Mexican 
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boundary,  1;  Emigrant  Spring,  13;  Funeral  Mountains,  17;  Granite 
Springs,  5;  Grapevine  Spring,  2;  Independence  Creek,  2;  Inyo  Moun- 
tains, 7 ;  Kern  River,  15  m.  northeast  of  Bakersfleld,  1 ;  Little  Owens 
Lake,  7;  Lone  Pine,  33;  Ix)ne  Willow  Spring,  21;  Long  Valley,  1; 
Ludlow,  4;  Morans,  1;  Morongo  Pass,  2;  Maturango  Spring,  14; 
New  York  Mountain,  4;  Oro  (irande,  14;  Owens  Lake,  4;  Palm 
Springs,  8;  Panamlnt  Mountains,  113;  Pilot  Knob,  near  Yuma,  1; 
Providence  Mountains,  2;  Kesting  Springs,  10;  San  Felipe  Valley,  2; 
Saratoga  Springs,  17;  Shepherd  Canyon,  8;  Twelve  Mile  Spring,  4; 
Victor,  5;  35  miles  south  of  Victor,  2;  Warrens  Well,  1;  White 
Mountains,  1;  ^'lld  Rose  Spring,  6. 

Lower  California:  panyon  Esi>eranza,  2;  Cocopah  Mountains,  2;  Signal 
Mountain,  l.<»    j 

Nevada:  Ash  Meadows,  3;  Charleston  Mountains,  16;  Gold  Mountain,  2; 
Grapevine  Mountains,  13;  Pahroc  Spring,  2;  Pahrump  Valley,  9; 
Thorp  Mill,  8.  # 

Utah:  St  George,  11;  Santa  Clara,  2. 

Key  to  subspecies  of  Feromyscus  califomicus. 

size  larger;  molars  heavier.     Central  California P.  califomicM 

Size  smaller;  molars  weaker.     Southern  and  Lower  California ^ P.  c.  insig^ii 

PEROMYSCUS  CALIFORNICUS  Gambel.     Pabasitic  Mouse. 

(PL  VI,  fig.  5;  pi.  VIII,  fig.  4.) 

Mus  califomicus  Gambel,  Proc.  Acad.  Nat  Scl.  Phlla.,  IV,  p.  78,  August,  1^8. 
[Hesperomys]  parasiticus  (Cooper),  Balrd,  Mamm.  N.  Am.,  C  S.  Pac.  K.  R. 

Rei)orts,  VIII,  p.  479,  1857. — Nomen  nudum. 
P[€romyscus]  califomicus  Thomas,  Ann.  &  Mag.  Nat.  Hist,  ser.  6,  XIV,  p.  364, 

Nov.,  1894. 

Type  locality, — Monterey,  California. 

Geogynphic  distmhution. — Upper  Sonoran  and  Transition  zones  of 
the  coast  region  of  California  from  San  Francisco  Bay  south  to  the 
vicinity  of  Santa  Barbara,  where  intergradation  with  subspecies  in- 
signis  occurs. 

General  characters. — Size  very  large,  exceeding  all  other  species 
in  the  United  States ;  color  dark,  buffy  pectoral  spot  frequently  pres- 
ent; pelage  long  and  lax;  sole  of  pes  naked  to  end  of  calcaneum  (oc- 
casionally very  narrowly  naked  or  covered  medially  by  ends  of 
lateral-rooted  hairs  on  tarsus  between  end  of  metatarsals  and  end 
of  calcaneum) ;  tail  longer  than  head  and  body,  well  haired,  but  an- 
nulations  not  thoroughly  concealed;  ears  very  large  and  leafy,  very 
thinly  haired  within  and  without ;  skull  of  moderate  size  and  regu- 
lar proportions;  first  and  second  upper  molars  without  cusplets  be- 
tween outer  angles  between  tubercles. 

Color. — Topotype  Xo.  31978  (Fresh  winter  pelage;  date  Oct.  1; 
second  molt  nearly  complete)  :  Ground  color  of  upperparts  russet 
(more  grayish  on  back  and  more  ruddy  on  sides)    blending  with 

^  Collection  of  F.  Stephens. 
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broccoli  brown  on  head,  except  cheeks,  which  are  bordered  below  by 
a  light  line  of  russet;  orbital  ring  dusky;  upperparts  everywhere 
much  mixed  with  black,  which  is  somewhat  concentrated  in  middle 
of  back;  sides  much  paler  in  general  effect  than  back;  underparts 
creamy  white,  except  base  of  tail,  which  is  russet ;  forelegs  pale  rus- 
set, becoming  dusky  near  end  of  carpus;  manus  white;  pes  white 
with  a  short  dusky  stripe  extending  down  from  hind  leg;  tail  bicolor, 
black  and  white  not  sharply  contrasted.  Worn  summer  pelage  (rep- 
resented by  No.  35405,  Mountain  View,  Calif.,  Aug.  3) :  Upperparts 
cinnamon  heavily  mixed  with  Mars  brown,  back  only  slightly  darker 
than  sides ;  underparts  '  bluish '  white. 

Skull. — Size  large;  proportions  regular;  nasals  moderate,  rela- 
tively shorter  than  in  P,  sitkensis;  braincase  rather  full;  audital 
bullae  large;  molar  teeth  heavy;  enamel  pattern  as  shown  in  partly 
worn  teeth  with  two  simple  involutions  on  outer  sides  of  first  and 
second  molars. 

Measurements. — Average  of  10  adult  topotypes:  Total  length, 
243  (238-260) ;  tail  vertebrse,  133  (127-146) ;  hind  foot,  27  (26-29) ; 
ear  from  notch  (dry),  22.3  (21.3-23.5). 

Type  specimen. — The  specimen  upon  which  the  original  descrip- 
tion of  Mus  cdLijornicus  was  based  was  lost  before  it  reached  any 
museum.    In  his  description,  Gambel  says  of  it : 

I  captured  but  a  single  specimen  of  this  species  In  a  field  near  Monterey, 
upper  California,  which,  with  those  of  the  former  [Dipodomys  agilis],  I  had 
the  misfortune  to  lose. 

Remarks. — This  mouse  easily  ranks  as  the  largest  species  of  the 
genus  in  the  United  States.  The  only  other  California  species  with 
which  it  might  be  confused  is  P.  tniei^  as  a  very  large  example  of 
truei  is  sometimes  found  which  in  size  approximates  many  small 
examples  of  califomicns.  This  is  particularly  true  of  the  skulls, 
which  are  sometimes  almost  exactly  alike  in  size  and  contour.  They 
may  always  be  distinguished,  however,  by  the  dentition,  as  the  rudi- 
mentary cusps  in  the  lateral  angles  of  the  molars  are  well  developed 
in  truei  and  entirely  absent  in  californicus.  Specimens  from  within 
the  range  above  defined  var\^  somewhat.  Those  from  Monterey,  the 
type  locality,  fortunately  represent  neither  extreme  as  regards  either 
size  or  intensity  of  color.  The  characters  of  caUfominis  which  dis- 
tinguish it  from  insignis  (large  size  and  dark  color)  are  accentuated 
in  specimens  from  Boulder  Creek  and  other  localities  in  the  Santa 
Cruz  Mountains.  On  the  other  hand,  specimens  from  several  localities 
in  Santa  Barbara,  Ventura,  and  Los  Angeles  counties  are  referred 
to  californicus  J  though  unquestionably  all  are  intermediate,  and  possi- 
bly some  specimens  from  this  region  will  prpve  to  be  actually  more 
like  insignis  than  californicus.  Two  immature  and  otherwise  un- 
satisfactory specimens  from  Three  Rivers  and  Cain  Flat  are  some- 
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what  doubtfully  referred  to  calif omieus.    These  are  the  only  records 
of  the  species  from  any  part  of  the  Sierra  Nevada. 

As  shown  by  Allen,"  females  of  this  species  are  slightly  larger  than 
males,  as  in  most  species  of  the  genus.    The  presence  of  a  fulvous 
pectoral  spot  is  more  usual  in  calif omiciis  than  in  indgnis.    In  many 
individuals  it  is  entirely  absent,  while  others  show  all  degrees  of  its 
development  from  a  mere  trace  to  entire  occupation  of  the  ventral 
surface.    The  tendency  to  a  white  tip  at  end  of  tail  is  also  somewhat 
irregular.    In  a  series  of  18  adults  from  Monterey,  4,  or  about  20  per 
cent,  have  white-tipped  tails,  which  is  the  same  percentage  (40  out  of 
207)  noted  by  Allen  (loc.  cit.)  in  a  very  large  series.    As  a  rule  the 
amount  of  white  is  small,  but  the  tails  of  No.  35408  from  Mountain 
View  and  No.  107821  from  Pescadero  Creek  have  fully  an  inch  of 
terminal  white.    The  pelage  changes  of  this  species  are  not  peculiar, 
but  on  account  of  the  size  of  the  animal  they  may  be  followed  more 
readily  than  in  the  smaller  species.    The  juvenile  pelage  is  slate  gray 
(No.  5,  Ridgway).    The  first  evidence  of  the  adolescent  pelage  is  a 
faint  fulvous  wash  on  the  sides;  this  increases  in  intensity  until  the 
sides  are  clothed  in  new  glossy  pelage,  while  the  middle  of  the  back 
still  remains  dull  plumbeous.    The  growths  on  the  two  sides  usually 
approach  each  other  and  finally  unite  in  the  middle  of  the  back,  the 
occiput,  nape,  and  rump  being  the  last  parts  to  acquire  the  new  coat 
In  many  cases  this  method  of  change  is  followed  exactly  and  the  line 
of  demarcation  between  the  juvenile  and  first  adult  pelage  is  sharply 
distinct  from  beginning  to  end  and  the  whole  process  is  easily  fol- 
lowed; in  others  the  last  stages  of  change  are  almost  imperceptible. 
This  first  adult  condition  of  pelage  is  closely  similar  to  the  later  full 
pelage  as  described  above  under  Color.    It  is  paler  and  less  rufescent 
than  the  full  pelage;  the  light  subtenninal  zone  of  color  in  the  hairs 
which  determines  the  general  body  color  is  narrower,  thus  allowing 
more  of  the  plumbeous  undercolor  to  show  through.    The  black  tends 
to  be  well  distributed  instead  of  being  somewhat  concentrated  in  the 
middle  of  the  back  as  in  the  full  pelage.    Immature  pelages  are  to  be 
found  in  almost  every  series  of  specimens,  as  the  animals  seem  to 
breed  throughout  the  year.    Specimens  of  equal-sized  young  in  soft 
plumbeous  pelage  have  been  examined  as  follows:  Jan.  2   (Santa 
Paula) ;  Feb.  18  (Santa  Monica) ;  April  29  (Twin  Oaks) ;  May  11 
(San  Diego);  June  25   (Bear  Valley);  Aug.  1   (Mountain  View); 
Oct.  25  (Santa  Cruz  Mountains) ;  Nov.  12  (Dulzura) ;  Dec.  27  (Pa- 
cific Grove).    This  includes  nearly  every  month  in  the  year  and  both 
northern  and  southern  localities. 

The  molt  of  the  adult  is  somewhat  irregular  and  does  not  seem  to 
be  entirely  dependent  upon  season.    The  majority  of  specimens  seem 


« Bun.  Ani.  Mus.  Nat.  Hist.,  X.  Y.,  VIII.  p.  267,  1896. 
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to  indicate  two  molts,  one  in  early  summer  and  another  in  late  fall. 
Both  of  these  are  very  insidiously  accomplished.  The  winter  pelage 
is  acquired  late  in  October  or  November  and  persists  imtil  the  follow- 
ing spring. 

The  name  parasitic  mouse,  first  given  to  this  species  by  Doctor 
Cooper,  refers  to  the  habit  of  living  in  or  about  the  large  '  nests ' 
or  'houses'  of  Neotoma  fuscives.  Other  mice  also  inhabit  these 
places  and  P.  calif  amicus  is  found  elsewhere ;  moreover,  it  is  probable 
that  only  deserted  nests  are  frequented,  so  that  the  species  is  not 
strictly  speaking  parasitic.  As  the  habit  is  very  characteristic  of 
P,  calif omicits^  however,  the  name  may  well  be  retained. 

Specimens  examined. — Total  number  698,  from  the  following  lo- 
calities: 

California:  Alum  Rock  Park,  172;  Arroyo  Seco  River,  near  Paralso 
Springs,  3 ;  Bear  Valley,  Sau  Benito  County,  0 ;  Bear  Basin,  Monterey 
CJounty,  3 ;  Berkeley,  14 ;  Big  Basin,  Santa  Cruz  County,  1 ;  Big  Pine 
Mountain,  1;«  Boulder  Creek,  5;  Cain  Flat,  Mineral  King  Road,  1; 
Calabaaas,  1 ;  Carmel  River,  14 ;  Carpenteria,  2 ;  Cone  Peak,  Monterey 
CJounty,  4 ;  Fort  Tejon,  2 ;  Fremont  Peak,  Gabilan  Range,  4 ;  Gaviota 
Pass,  1;  near  Gilroy,  1;  Hueneme  (10  miles  east),  3;  Indian  Canyon, 
2;  ®  Indian  Valley,  Monterey  County,  4;  King  City,  1;  La  Honda,  31; 
Las  Virgines  Creek,  2 ;  Little  Pine  Canyon,  2 ;  <»  Mansfield,  1 ;  Mayfleld, 
2;  Menlo,  2;  Mono  Flats,  2;«  Monterey.  20;  Mount  Hamilton,  21; 
Mountain  View,  7;  Nordhoflf,  1;  Paclieco  Pass,  4:  Pacheco  Peak,  6; 
Palo  Alto,  2;  Paso  Robles,  4;  Upper  Pescadero  Creek,  14;  Pillarcitos 
Lake,  San  Mateo  County,  1 ;  Pine  Valley,  near  Tassajara  Springs,  2 ; 
Point  Pinos,  2;  Portola,  242;  Posts,  3;  Pozo,  1;  San  Luis  Obispo,  5; 
San  Mateo,  2 ;  San  Pablo  Creek,  Contra  Costa  County,  1 ;  San  Rafael 
Mountains,  2;<'near  San  Simeon,  4;  Santa  Barbara,  1 ;  Santa  Monica, 
8;  Santa  Paula,  12;  head  of  Santa  Ynez  River,  3;  <»  Stanford  Univer- 
sity, 7;  Soledad,  1;  Sur,  2;  Sur  River,  near  mouth,  4;  TassaJara 
Springs  (6  miles  south),  10;  Tejon  Canyon,  4;  Three  Rivers,  1; 
Ventura  River,  7;  Woodside,  San  Mateo  County,  7;  Zaca  Lake,  2.<» 

PBROMYSCUS   CALIFORNICUS    IXSIGNIS    Rhoads.     Southern   Parasitic 

Mouse. 

Peromifsciis  insignis  Rhoads,  Proc.  Acad.  Nat  Sci.  Phila.    (1895).  pp.  33-34, 

Mar.  19.  1895. 
Peromyscus  califomicus  insiffnis  Mearns,  Bull.  No.  5G,  U.  S.  Nat.  Mus.,  p.  429, 

Apr.  13,  1607. 

Type  locality. — Dulzura,  San  Die^o  County,  Calif. 

Geographic  distribution. — Upper  and  Lower  Sonoran  zones  of  the 
western  valleys  and  foothills  of  southwestern  California  and  thence 
south  into  northern  Lower  California. 

Characters. — Similar  to  Peromyscus  californicus^  but  slightly 
smaller  and  paler;  skull  smaller;  molar  teeth  lighter. 


<*  Santa  Barbara  County. 
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Color. — ^Very  similar  to  that  of  P.  calif omicus^  but  averaging  very 
slightly  paler;  rufous  shades  generally  less  intense;  pectoral  spot 
asually  faint  or  absent;  rufous  at  base  bf  tail  nearly  obsolete;  plum- 
beous undercolor  paler;  black-tipped  hairs  in  middle  of  back  less 
numerous. 

Skull. — Similar  to  that  of  P.  calif omicus  but  smaller;  teeth  smaller 
and  lighter;  anterior  palatine  foramina  shorter;  audital  bullae  very 
slightly  smaller. 

MeoMtrements, — Average  of  6  adult  topotypes:  Total  length,  233 
(220-245);  tail  vertebrae,  134  (124-140);  hind  foot,  25;  ear  from 
notch  (dry),  20.3  (20-20.7). 

Type  specimen, — No.  8308  Collection  Academy  of  Natural  Sciences, 
Philadelphia;  formerly  No.  1308  Collection  of  S.  N.  Rhoads. 
$  adult.  August  21,  1893.  C.  H.  Marsh.  Skin  in  good  condition, 
underparts  slightly  greasy ;  skull  with  interparietal  slightly  indented 
and  broken. 

Remarks. — ^Typical  inmgnis  may  be  easily  distinguished  from  typ- 
ical califomimis  by  its  smaller  size  and  light  skull  and  teeth.  The 
difference  in  color  is  slight,  and  therefore  comparison  should  be  con- 
fined to  specimens  absolutely  comparable  as  regards  both  age  and 
pelage.  Fully  adult  specimens  in  winter  pelage  may  be  found  that 
are  practically  indistinguishable.  The  first  or  young  adult  pelage 
of  insignis  is  usually  paler  than  in  calif  omicus;  the  worn  and  wear- 
ing summer  pelage  is  also  a  trifle  paler.  However,  it  is  possible  to 
find  specimens  of  each  form  so  nearly  alike  in  all  pelages  that  it  seems 
only  safe  to  say  that  the  tendency  to  a  gray  phase  is  stronger  in 
insignis.  P.  insignis  is  more  apt  to  be  mistaken  for  P.  truei  than  is 
P.  calif  omicus^  but  as  stated  under  calif  omicus^  the  dentition  fur- 
nishes characters  which  are  unmistakable. 

Specimens  examined. — Total  number  251,  from  localities  as  follows : 
California:  Banning,  2;  Cajou  Pass,  7;  Campo,  6;  Coahuila  Mountain, 
Riverside  County,  1;  Deusmores,  Riverside  CJounty,  1;  Dulzura,  80; 
Glendora,  3;  Grapeland,  3;  Jaeumba,  5;  Jamul  Creek,  2;  La  Jolla,  3; 
La  Musa,  1;  Mountain  Spring,  2;  Radee,  3:  San  Bernardino  Pealc, 
5;  San  Bernardino  Valley,  2;  San  Diego.  10;  San  Gabriel  Mountains, 
1;  Santa  Ana  Mountains,  1;  Santa  Ysabel,  16;  Temeseal,  3;  Twin 
Gales,  18;  Wallcer  Basin,  1 ;  «  Witch  Creels,  5. 
Lower  California:  YA  Rayo,  2;  Knsenada,  3;  20  m.  east  of  Ensenada,  1; 
Juncolito  Spring,  1;  Las  Enciuas,  8;  Naehoguero  Valley,  22;  Rancho 
Viejo,  2;  Rosarito,  2;  San  Antonio,  6;  San  Pedro  Martir  MountainB, 
2;  San  Quentin,  1 ;  San  Telnio,  4;  San  Ysidro  Ranch,  1;  Tecate  Val- 
ley, 14;  Trinidad,  1. 

Key  to  subspecies  of  Peromyscus  eremicus. 

Habitat  soutbern  California. 

Paler;  underparts  usually  wblte.     East  of  coast  ranpes P.  ercmiau 

Darker;  underparts  usually  buffy.     West  of  coast  ranges P.  e.  fraterculus 


« Collection  of  F.  Stephens, 
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Habitat  mainland  of  Lower  California. 
Underparts  usually  white. 

Paler;  tall  shorter;  molars  large.     Northeastern P.  eremicus 

Darker;  tall  longer;  molars  smaller.     Southern P.  e.  eva 

Underparts  usually  buffy  with  a  pectoral  spot.     Northwestern — _P.  e.  fraterculuB 
Habitat  islands  oft  the  coast  of  Lower  California. 

Underparts  with  an  ochraceous  buff  pectoral  spot. 

Size  larger.     Cedros  Island -P.  e.  cedroBenaia 

Size  smaller.     Kspirltu  Santo  Island P.  e.  inaulicola 

Underparts  without  pectoral  spot. 

Size  larger ;  upperparts  chiefly  ochraceous.     Ceralbo  Island. 

P.  e.  avius 
Size  smaller ;  upperparts  chiefly  grayish.     Margarita  Island. 

P.  €.  polypoHuB 
Habitat  Arizona,  New  Mexico,  Texas,  and  Mexico. 

Tail  more  or  less  bicolor. 

Color  paler;  underparts  white P.  eremicuB 

Color  darker;   underparts  white,  often  with  a  buffy 

pectoral  spot P.  e.  anthonyi 

Tall  dusky  all  around.     Mexico P.  c.  phcntruB 

PEROMYSCUS  EREMICUS  (Baird).    Desert  Mouse. 

(PI.  Ill,  fig.  11;  pi.  VI,  fig.  9;  pi.  VII,  fig.  4;  pL  VIII.  fig.  3.) 

ffesperomyfi  eremicus  Balrd,  Mamm.  N.  Am.,  Pac.  R.  R.  Repts.,  VIII,  pp.  479- 

480. 1857. 
Peromyscus  eremicus  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.,  VII,  p.  226,  June 

29, 1895. 
Peromyscus  eremicus  arenarius  Mearns,  Proc.  U.  S.  Nat.  Mus..  XIX,  p.  138,  May 

25,  1896.— Near  El  Paso,  Tex. 
Peromyscus  merriami  Mearns,  Proc.  \\  S.  Nat.  Mus.,  XIX,  p.  138,  May  25,  1896. 

Sonoyta,  Sonora,  Mex. 

Type  locality. — Old  Fort  Yuma,  Calif.,  opposite  Yuma,  Ariz. 

Geographic  distribution. — Lower  Sonoran  zone  of  southeastern 
California  and  northeastern  Lower  California  east  of  the  mountain 
ranges  as  far  south  as  the  vicinity  of  San  Luis  Bay;  eastward  to 
western  Texas,  and  south  to  border  States  of  eastern  Mexico ;  north- 
ward along  the  Colorado  River,  at  least  to  the  vicinity  of  the  mouth 
of  the  Little  Colorado,  also  extending  from  the  Colorado  Eiver 
along  the  Virgin  Valley  to  St.  George,  Utah,  and  northwestward, 
crossing  southern  Nevada,  to  the  Death  Valley  region  of  California. 

General  characters. — Size  medium ;  tail  decidedly  longer  than  head 
and  body,  finely  annulated  and  closely  covered  with  short  hairs,  with 
very  slight  or  no  pencil  at  tip;  ears  relatively  large  and  leafj%  very 
thinly  haired  or  almost  naked;  sole  of  hind  foot  naked  to  end  of 
calcaneum,  at  least  medially;  pelage  soft  and  silky;  color  generally 
shades  of  rather  pale  buif ;  black  lining  and  grizzling  exceedingly  fine 
ind  uniformly  distributed  over  upperparts,  not  concentrated  medially. 

Color. — Adult  topotype  No.  60172,  collected  April  3,  still  in  winter 
pelage:  Ground  color  of  upperparts  ochraceous  buff;  entire  dorsum 
with  a  fine  sprinkling  of  dusky,  this  not  concentrated  at  any  point, 
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but  uniformly  distributed;  a  broad  lateral  line  pure  ochraceous  buff; 
sides  and  top  of  head  slightly  grayish ;  tail  dusky  above,  whitish  be- 
low; underparts  pure  white  or  slightly  tinged  with  yellowish  or  buff: 
traces  of  pectoral  spot  sometimes  present.  As  the  pelage  wears,  the 
black  mixture  in  the  upperparts  becomes  paler  (brownish)  and  less 
distinct,  and  the  ground  color  shows  through  more  strongly.  The 
lateral  line  is  less  sharply  contrasted  and  gradually  the  entire  upper- 
parts  become  a  dingy  buff  faintly  sprinkled  with  cinnamon.  Ado- 
lescent pelage :  Similar  in  general  to  adult,  but  decidedly  less  huffy 
and  more  dusky,  producing  a  general  effect  of  pale  drab;  lateral  line 

narrow. 

Skull. — Size  me- 
dium ;  braincase 
rather  high  and 
somewhat  elongate; 
infraorbital  region 
well  developed, 
much  heavier  than 
in  P.  stephensi; 
nasals  rather  broad, 
slightly  concave 
near  posterior  end- 
ings ;  maxillaries 
always  ending  pos- 
terior to  i.asals : 
audital  bulla;  and 
anterior  palatine 
foramina  of  mod- 
erate size. 

Meami  re  me  nta. — 

Fia.  11. — Distribution  of  Peromyscus  eremicua  and  subspecies.     AverajJC        of        10 

adults  from  northeastern  Lower  California,  near  the  type  locality: 
Total  length,  183  (172-192)  ;  tail  vertebra^,  101  (94-108) ;  hind  foot, 
20.5  (20-21)  ;  ear  from  notch  (dry),  17.5  (17.3-17.8).  Three  topo- 
types,  respectively:  202,  193,  186;  107,  103,  96;  21,  21,  20. 

Type  specimen. — The  original  description  of  this  species  was  based 
on  6  specimens,  3  from  Fort  Yuma,  CaL,  and  3  from  Colorado  Bot- 
tom, California,  an  indefinite  locality,  doubtless  verj'^  near  Yuma. 
Three  of  these  are  still  in  the  U.  S.  National  Museum  in  more  or  less 
imperfect  condition.  No.  JfiJ?  which,  being  the  first  mentioned, 
might  naturally  be  consideied  the  type,  is  represented  by  fragments 
of  the  skull  only,  the  mandibular  rami,  a  portion  of  one  maxillary, 
and  5  loose  teeth.  The  skin  evidently  has  l)een  lost  or  mislaid  since 
Baird's  work  was  done.  No.  2575,  which  is  in  effect  the  type,  is 
still  preserved  in  alcohol  and  is  in  fairly  good  condition,  having  lost 
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but  a  small  amount  of  hair  on  the  sides  and  middle  of  the  belly.  Its 
skull  has  been  removed  and  is  practically  perfect;  the  teeth  are 
entirely  unworn,  indicating  that  the  animal  was  scarcely  adult. 
The  third  existing  specimen,  No.  1334,  from  Colorado  Bottom,  is  a 
dry  skin,  somewhat  distorted,  but  exhibiting  the  characters  of  the 
species  very  w^U;  the  fourth,  from  the  same  locality,  is  at  present 
in  the  Museum  of  Comparative  Zoology,  Cambridge,  Mass.  If 
Fort  Yuma  be  considered  the  type  locality  of  P,  eremicus,  and  there 
seems  to  be  no  reason  why  it  should  not,  the  above-mentioned  alco- 
holic specimen  No.  2575  becomes  the  type  to  all  intents  and  purposes. 
Remarks. — Typical  Peroniyscus  eremicus  occupies  a  comparatively 
extensive  range  in  southern  California,  Arizona,  New  Mexico,  and 
adjoining  parts  of  Mexico,  and  is  characteristic  of  the  Lower  Sonoran 
zone  in  this  region.  About  the  periphery  of  this  range  it  intergrades 
with  several  more  or  less  marked  subspecies.  More  slightly  char- 
acterized forms  not  recognized  by  name  occur  in  several  restricted 
areas,  and  throughout  the  range  there  are  occasional  slight  variations 
in  shade  of  color.  It  is  easily  distinguishable  from  the  other  species 
of  the  region,  not  only  by  its  dentition,  but  by  its  long,  terete,  un- 
tufted  tail  and  naked  heels.  It  is  very  similar  in  color  to  P.  stephemi 
but  that  species  is  smaller  and  has  a  penicillate  tail.  It  does  not 
undergo  marked  changes  of  pelage,  and  it  molts  in  the  same  manner 
as  P,  calif oi^iucus^  of  which  it  is  scarcely  more  than  a  pale  miniature. 
The  form  called  P.  eremicus  arenainus  appears  to  be  too  slight  for 
recognition  by  name.  A  good  series  from  the  Franklin  Mountains, 
Texas,  near  the  type  locality  of  arenarius  reveals  not  the  slightest 
difference  in  color  from  typical  eremicm  in  exactly  corresponding 
|)elage.  The  only  character  is  an  exceedingly  slight  average  de- 
crease in  the  size  of  the  ears.  Another  incipient  form  occurs  in 
southern  Utah,  Nevada,  and  the  Panamint  and  Death  Valley  region 
of  California.  The  so-called  P.  w^rtnami  is,  indeed,  larger  than 
typical  eremicus.^  or  at  least  larger  than  the  majority  of  specimens 
from  the  habitat  of  typical  eremicus^  but  only  slightly  larger,  and 
not  in  the  least  different  otherwise.  The  larger  specimens  of  a  series 
from  one  locality,  Sonoyta,  have  been  selected  and  called  vw^niami^ 
while  the  remaining  smaller  ones  are  unquestioned  eremicus.  Among 
the  ten  specimens  identified  by  the  original  describer  as  merrinmt 
absolute  uniformity  in  size  does  not  obtain,  or  in  other  words  there 
is  a  gradation  from  the  smallest  eremicus  to  the  largest  '  merriamL'^ 
At  other  localities  throughout  the  range  of  eremicus  occasional  speci- 
mens have  been  taken  which  are  larger  than  the  average  and  about 
the  size  of  the  Sonoyta  specimens.  Undeniably  there  are  more  large 
individuals  from  Sonoyta  than  from  any  other  locality,  but  it  seems 
too  much  of  an  assumption  that  they  are  specifically  distinct.    Speci- 
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mens  from  Calamahue,  Yuhay,  and  neighboring  localities  in  north- 
east Lower  California  are  tentatively  referred  to  eremicus  although 
their  slightly  longer  tails  and  creamy  underparts  seem  to  indicate 
a  decided  tendency  toward  P.  e.  emi. 

Specimens    examined. — Total    number    824,    from    localities   as 
follows : 

Arizona:  Adonde,  11 ;  Beale  Spring,  2;  Big  Sandy  Creek,  2;  BUI  \S^iIlia]Uf> 
River,  2 ;  Colorado  River  at  Boundary  Monument  No.  204,  16 ;  Dolaii 
Spring,  4;  Ehrent>erg,  1;  Fort  Grant,  7;  Fort  Huacliuca,  8  (approach- 
ing anthonyi) ;  Fort  Lowell,  3;  Fort  Moliave,  4;  Gila  City,  9;  Grand 
Canyon,  12;  Granite  Mountains,  near  Tule  Wells,  1;  Harper  Ferry, 
5 ;  I^  Osa,  11 ;  Little  Meadows,  2 ;  Mineral  Park,  4 ;  Mud  Spring,  15, 
Nortons,  2;  Painted  Desert.  1;  Phoenix,  2;  San  Pedro  River,  1; 
Tinajas  Altas,  9 ;  Tucson,  1 ;  Mountains  near  Tucson,  5 ;  Tule  Wells, 
2;  Willow  Spring,  1;  Yuma,  7. 

California:  Banning,  11;  Barstow,  19;  Big  Laguna,  1;  Colorado  Bottom, 
2:  r>aggett,  1;  Death  Valley,  3;  Fort  Yuma,  13;  Furnace  Creek,  5; 
(Grapevine  Ranch,  8 ;  La  Puerta,  10 ;  Mohave  Desert,  east  of  Morongo 
Valley,  2;  Morongo  Pass,  10;  Needles,  6;  New  River,  1;  Oro  Grande, 
1;  Palm  Groves,  6;  Palm  Springs,  47;  Panamint  Mountains,  3; 
Panamlnt  Valley,  36;  Pilot  Knob,  5;  Providence  Mountains,  9;  Rest- 
ing Springs,  59;  San  Felipe  Canyon  (api)roaching  fraterculun) ,  11; 
San  Felipe  VaUey,  1 ;  12-mlle  Spring.  2 ;  Vallecltos,  2 ;  Vlct6r\ille,  1 ; " 
Warrens  Well,  2 ;  Whitewater,  8. 

Nevada:  Amargosa  River,  4;  Ash  Meadows,  28;  Bunkervllle,  2;  Charlet*- 
t<»!i  Mountains,  6;  Colorado  River,  Lincoln  County,  2;  Pahrump 
Valley,  32;  St  Thomas,  1;  Vegas  Valley,  6. 

New  Mexico:  Carlsbad,  5;  Jarilla,  1;  Organ  Mountains,  7:  San  Andrt* 
Mountains,  6:  Tularosa,  10;  Mai  Pals  Spring,  25  miles  north  of 
Tularosa,  3. 

Texas:  Boquillas,  1;  Chlnate  Mountains,  1;  Comstock,  2;  East  Painted 
Cave,  1;  Franklin  Mountains,  near  EI  Paso,  19;  Marfa,  10;  near  El 
I'aso.  21;  I^ngtry,  2;  Presidio  County,  3:  Sierra  Blanca,  2;  Ter- 
llngua,  1. 

Utah:  St.  George,  7;  Santa  Clara,  9. 
MEXICO: 

Chihuahua:  Chihuahua,  31;  Escalou,  10;  near  Fort  Bliss,  Tex.,  1;  Santa 
Rosalia,  4;  Torreon,  1. 

Coahulla:  Carneros,  2  (aberrant);  Jaral,  8;  Jlmuleo,  G  (a0i>roacliing 
phwurus) ;  Monclova,  8. 

Burango:  Inde,  1. 

Lower  California:  Agua  Dulce,  1;  *  Black  Mountain,  1;  Calamahue,  4;* 
Cocopah  Mountains,  6;  Esperanza  Canyon,  12  (approaching  frater- 
cuius);  Gardner  Lagoon,  2:  Hardy  River,  5;  Matomi,  5;  Palomar. 
4 ;  Parral,  6 ;  The  Remada,  0 :  Rosarlto  Divide,  1 ;  San  Francisquito, 
16 ;  ^  Seven  Wells,  1 ;  Yubay,  5.* 

Nuevo  Leon:  Sierra  Encamacion,  1  (aberrant). 

Sonora:  Orro  Blanco,  3;  Poso  de  Luis,  6;  Provldencia  Mines,  11;  Quito- 
baquita,  14:  Sonoyta,  15. 


"  Collection  of  J.  Grinnell.     ^Approachliij;  /'.  / .  era. 
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PEROMYSCUS  EREMIOrs  FRATKRCrU'S  (Miller). 

Ye^perimuit  fraterculus  Miller,  Am.  Nat.,  XXVI,  pp.  261-263,  March,  1892. 
Hitoinya  crcmicus  fraterculua  Rhoads,  Am.  Nat.,  XXVII,  {y,  833,  Sept.,  IHlKi. 
Sitomy«  herrmii  Rhoads,  Am.  Nat.,  XXVII,  pp.  832-833.  Sept.,  1893.— Reibe 

Canyon,  San  Bernardino  County,  Calif. 
^itomys  herroni  nigellus   Rhoads,   Proc.  Acad.  Nat.   Scl.   Phila.,   pp.  2r)7-2riS, 

Oct.  23  1894.— W.  Cajon  Pass,  San  Bernardino  County,  Calif. 
\?eromy9cuis\  fraterculus  Trouessart,  Catal.  Mamm.  pt.  Ill,  p.  515,  1897. 
PfTOinyscus  eremicus  fraterculus  Allen,  Bull.  Am.  Mus.  Nat  Hist,  N.  Y.,  X, 

p.  154,  1898. 
Pvn/myifcus  homochroia  Elliot,  Field  Col.  Mua,  Chicago,  Zool.  Ser.,  Ill,  pp. 

158-9,  Apr.,  1903.— San  Quentin,  Lower  California. 

Tt/pe  locality. — Dulzura,  San  Diego  County,  Calif. 

Geographic  distiihuHon, — Extreme  southwestern  California,  west 
of  the  mountains  from  the  vicinity  of  Los  Angeles  south  to  north- 
western Lower  California. 

General  characters. — Similar  to  P.  eremieusj  but  decidedly  darker; 
more  reddish  brown  in  summer,  more  blackish  in  winter;  underparts 
creamy  or  buff  instead  of  pure  white;  tail  somewhat  longer. 

Color. — Cotype  in  winter  pelage:  Ground  color  of  upperparts 
cinnamon  rufous  richly  sprinkled  with  black,  which  is  somewhat 
concentrated  in  middle  of  back;  head  with  more  or  less  grayish, 
particularly  in  postorbital  region;  underparts  creamy  white  with  a 
small  rufous  pectoral  spot.  No.  34086,  San  Diego,  Calif.,  in  slightly 
worn  *  left-over'  winter  pelage:  Ground  color  cinnamon-rufous,  as 
in  winter  pelage;  tips  of  hairs  not  black,  but  brown  or  brownish 
dusky,  producing  a  more  rufescent  general  effect  than  in  the  winter 
pelage. 

Skull. — Practically  as  in  P.  ereviicus. 

Measurements. — Average  of  3  specimens — 2  cotypes  and  1  topo- 
type:  Total  length,  191;  tail  vertebra*,  112;  hind  foot,  20. 

Type  specimen. — A  male  and  a  female  type  were  designated  by  the 
describer  of  this  species  in  accordance  with  the  one-time  idea  that 
this  was  desirable.  At  present  these  may  be  considered  as  cotyj^es  of 
equal  importance,  or  the  male  may  be  selected  for  a  type,  as  has  been 
done  frequently  by  ornithologists  in  similar  cases.  Both  specimens, 
Xos.  WW  (  $)  and  V«V  (9)9  formerly  in  the  private  collection  of 
Grerrit  S.  Miller,  jr.,  are  now  in  the  British  Museum. 

Remarks. — P.  e.  fraterculus  is  a  very  well-marked  subspecies. 
Typical  specimens  are  so  much  deeper  colored  than  eremiciis  that  they 
are  recognizable  at  a  glance.  It  is  geographically  separated  from 
eremicus  by  a  more  or  less  continuous  range  of  mountains,  in  the  in- 
terdigitating  canyons  of  which  intermediate  specimens  are  found, 
some  nearer  to  fraterculus  and  others  referable  to  eremicus.  Among 
such  intermediates  are  those  from  Reche  Canyon  which  have  been 
called  '  herroni '  and  which  are  easily  referable  to  fraterculus  unless 
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such  slight  intermediates  without  definite  range  are  to  be  recognized. 
The  type  of  herroni  is  nearer  fraterculus  than  most  others  from  the 
San  Bernardino  Mountains,  since  it  has  the  entire  underparts  suffused 
with  butf,  a  condition  never  found  in  typical  eremicus.  'P.  h.  nigellm ' 
appears  to  be  identical  with  fraterculus.  P.  c.  fraterculus  ranges 
south  along  the  coast  of  I^wer  California  and  meets  P.  e.  eca^  the 
specimens  called  '  propmquus  '  being  almost  exact  intermediates. 
Specimens  exam  hied. — Total  number  230,  from  localities  as  follows : 

California:  Aguanga,  3;  Burbank,  1;  Cajou  Pass,  4;  Campo,  3;  Chihua- 
hua Mountains,  San  Diego  County,  1 ;  Dulzura,  10 ;  Glendora,  1 : 
Hueneme  (9  m.  east),  2;  Jamul  Creek,  near  El  Nido,  13;  Jacnmba, 
11;  Lytle  Creek,  1  (approaching  eremicus)  \  Mountain  Spring,  11 
(approaching  ereniicus)  \  Nordhoff,  1;  Iladec,  1;  Reche  Canyon,  10 
(approaching  eremicus)  \  Redlands,  1;  Riverside,  10;  Rose  Canyofn, 
San  Diego  Co.,  4;  San  Bernardino,  2;  San  Bemardiuo  Valley,  10 
( approMchlug  cremicus)  \  San  Diego,  8;  San  Fernando,  5;  Santa 
Ysabel,  8;  Summit,  0)a8t  Range,  San  Diego  County,  1;  Temescal,  2; 
Mouth  Tla  Juana  River,  2;  Twin  Oaks,  2;  West  Riverside,  2. 

Lower  California:  Canyon  Salado,  1;  Ensenada,  4;  Las  Encinas,  2: 
Nachoguero  Valley,  1;  Plfion,  2;  Rancho  Vlejo,  3;  San  Antonio,  T.- 
San Antonio  River,  8;  San  Fernando,  11;  San  Matlas  Spring,  9;  San 
Quentln,  19;  Socorro,  1;  Tecate  Valley,  14;  Trinidad,  8;  ValU- 
dores,  1. 

PEROMYSCUS  EREMICUS  CEDROSENSIS  Allen.     Cebros  Island  Mousk. 

PeroviyscuM  cedrosensis  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.,  X,  pp.  154-155, 
Apr.  12,  1898. 

Type  locality. — Cerros  Island,  off  west  coast  of  central  I^wer  Cali- 
fornia. 

Geographic  distribution. — Cerros  Island,  Lower  California. 

General  characters. — Similar  to  P.  e.  era;  color  averaging  slightly 
darker  and  richer;  paler  than  in  P.  e.  fraterculus;  ears  smaller;  skull 
slightly  larger  with  longer  nasals. 

Color. — Similar  to  that  of  fraterculvs^  but  averaging  paler ;  lateral 
line  rather  broad  and  conspicuous  ochraceous  buff;  pectoral  spot 
usually  present;  underparts  buffy;  tail  slightly  lighter  below  than 
above. 

Skull. — Much  as  in  P.  e.  fraterculus^  but  with  rostrum  and  nasals 
averaging  longer  and  more  slender;  rostrum  somewhat  depressed; 
braincase  high  and  rounded. 

Measurements. — Average  of  8  topotypes:  Total  length,  193  (181— 
200) ;  tail  vertebra?,  110  (106-114) ;  hind  foot  (dry),  20;  ear  from 
notch  (dry),  16  (15.5-16.5). 

Type  specimen. — No.  }|||f  Ajnerican  Museum  of  Natural  History, 
New  York.  ^  adult.  April  1,  1897.  A.  W.  Anthony.  Skin  in  good 
condition;  skull  badly  broken,  lacking  all  the  anterior  part  of  the 
cranium ;  rostrum,  nasals,  and  upper  molars  in  good  condition. 
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Remarks. — This  insular  form  is  almost  identical  in  color  with  the 
mainland  intermediates  between  fnUeretdus  and  eva.  The  material 
representing  it  is  in  rather  poor  condition  and  it  is  difficult  to  observe 
any  characters  of  importance.  It  is  perhaps  nearer  in  color  to 
fracterculus  than  to  eva^  since  its  underparts  are  buffy  with  a  well- 
marked  pectoral  spot.  The  color  of  the  upperparts  is  intermediate. 
The  rather  elongate  rostrum  is  perhaps  the  best  character  observable 
in  the  material  at  hand. 

Specimerus  examined. — ^Total  number  11,  all  from  the  type  locality. 

PtmOMYSCUS  PmKMICUS  EVA  Thomas. 

Peromyscus  eva  Thomas,  Ann.  &  Mag.  Nat  Hist.,  Lond.,  Ser.  7,  I,  pp.  44-45, 

Jan..   1898. 
PeromyacUH  eremieti«  propmquua  ^VJlen,  BuU.  Am.  Mus.  Nat.  Hist,  N.  Y.,  X, 

p.  154.  Apr.  2,  1898.— San  Pablo  Point  lat  27"*  20'  N.,  Ix>wer  California. 

Type  lo'caUty. — San  Jose  del  Cabo,  Lower  California,  Mexico. 

Geographic  distiibutioii. — Lower  Sonoran  zone  of  the  central  and 
southern  part  of  the  peninsula  of  Lower  California,  from  Cape  8t. 
Lucas  north  to  the  vicinity  of  latitude  29°  N.,  meeting  the  ranges  of 
P.  eremieiis  and  P.  e.  fratemd^is. 

Characters. — Similar  in  general  to  P.  e.  fraterculus^  but  tail  longer ; 
pelage  shorter  and  slightly  harsher ;  color  more  ruf escent ;  ears  av- 
eraging slightly  smaller;  general  appearance  of  a  small  Oryzomys; 
skull  essentially  as  in  P.  eremieus. 

Color. — Unworn  pelage:  Upperparts  ochraceous  buff  copiously 
mixed  with  fine  dusky  lines  uniformly  distributed,  except  on  lower 
sides;  general  effect  of  back  between  Isabella  color  and  cinnamon; 
lateral  line  usually  distinct  only  from  axillary  region  to  hip,  often 
widened  on  middle  of  side  to  a  broad  area  of  clear  ochraceous  buff; 
head,  including  nose,  cheeks,  and  orbital  region  pale  gray  tinged  with 
ochraceous;  a  narrow  dusky  orbital  ring  scarcely  extending  l)eyond 
eyelids;  ears  pale  brownish,  almost  naked;  underparts  pure  creamy 
white  without  pectoral  spot;  tail  usually  dusky  above  and  slightly 
paler  below,  often  quite  uniform  blackish  all  around;  feet  white, 
tarsal  joints  marked  with  dusky.  Worn  pelage:  General  effect  of 
both  sides  and  back  bright  ochraceous  buff  scarcely  at  all  modified 
by  the  slight  mixture  of  dusky  cinnamon. 

Skull. — E^ntially  as  in  P.  eremieus  and  P,  e.  fratercidus^  but 
averaging  smaller  with  a  smaller,  n'arrower  braincase  and  weaker 
molars. 

Measurements. — Average  of  ten  adults  from  Santa  Anita:  Total 
length,  198  (185-218) ;  tail  vertebra,  114  (100-128) :  hind  foot,  20.4 
(20-21)  ;  ear  from  notch  (dry),  16.6  (15.6-17.2). 

Type  specimen. — No.  98.3.1.88  British  Museum.  $  adult.  July  29, 
1896.    Dane  Coolidge.    Specimen  in  good  condition. 
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Remarks. — ^This  is  one  of  the  most  strongly  marked  forms  of  the 
eremicm  series.  Its  resemblance  to  a  small  Oryzomys  or  some  of 
the  Mexican  species  of  ReithrodontomyH^  as  originally  noted  by 
Doctor  Thomas,  is  quite  striking.  However,  it  can  he  ranked  only 
as  a  subspecies  of  eremicus^  for  complete  intergradation  is  found 
both  with  typical  ereviirus  and  with  P,  e,  fratercuhts.  The  supposed 
relationship  to  iizteeus  hazarded  by  Thomas  after  Coues  is  therefore 
DUt  of  consideration.  Specimens  from  Cape  St.  Lucas  northward  to 
the  vicinity  of  latitude  28°  north  are  quite  uniform  in  color  and  pre- 
serve the  same  general  characters,  the  only  important  variation  being 
in  size.  In  this  respect  there  is  considerable  variation  in  every  series. 
The  largest  specimens  are  from  Aguaje  de  Santana,  from  which  lo- 
cality the  largest  individual  presents  the  following  measurements: 
Total  length,  228;  tail  vertebrae,  138;  hind  foot,  22.  Other  specimens 
from  the  same  and  neighboring  localities  do  not  differ  materially 
from  specimens  of  eva  from  the  type  locality.  The  supposed  form 
called  'P.  e.  propinquus'*  proves  to  be  almost  exactly  intermediate 
between  era  and  fraterculu^.  Such  a  form  can  not  be  characterized 
and  it  can  not  be  restricted  to  a  definite  range.  It  is  placed  under  f/'tf 
rather  than  fraterculus  chiefly  on  account  of  its  long  tail.  The  diffi- 
culty of  properly  allocating  such  a  fonn  is  well  shown  by  a  series  of  6 
specimens  from  San  Andres.  Three  of  these  have  white  underparts 
without  pectoral  spots  as  in  era^  while  the  remaining  three  have  buffy 
underparts  and  pectoral  spots  as  in  fraterculus.  The  measurements, 
cranial  characters,  and  color  of  upperparts  are  exactly  intermediate. 
Specimens  from  Yubay,  Calamahue,  and  San  Francisquitx)  appa- 
rently are  intermediate  between  eva  and  typical  eremicm  2Ln^  cm  the 
whole  seem  nearer  eremicus.  A  skin  without  skull  from  Carmen 
Island  may  represent  an  undescribed  form. 

Specimens  examined. — ^Total  number  100,  from  localities  as 
follows : 

Lower  California:  Aguaje  de  Santana,  6;  OalmaHi,  2;  Carmen  Island,  1: 
Cai)e  St.  l-iucas,  2 ;  Comondu,  5 ;  El  Potrero,  3 ;  La  Paz,  1 ;  Matandti, 
2;  Paso  Hondo.  1;  Pescadero,  1;  Playa  Maria  Bay.  2  (approaching 
fratenmlus )  ;  San  Andres,  6  ( approaching  fraterculxM )  ;  San  Igoado, 
4;  20  ni.  west  of  San  Ignacio,  9;  San  Jorge  6;  San  Joae  del  Cabo, 
9;  San  Pablo  Point,  4;  Santa  Anita,  23;  Santa  Clara  Mountains,  2; 
Sierra  I^guna,  4;  Tres  Pachitiis,  4;  Turtle  (or  Sfm  Bartolome) 
Bay,  3. 

I>KUOMYSCITS  EREMICUS  INSULICOLA  subsp.  nov. 

Type  from  Espiritu  Santo  Island,  off  east  coast  of  southern  Lower  California, 
Mexico.     No.  147010  IT.  S.  National  Museum,  Biological  Survey  Collection. 
$  adult.    Feb.  1),  1906.    E.  W.  Nelson  and  E.  A,  Goldman. 

Geographic  distrihvfion, — Confined  to  Espiritu  Santo  Island. 
Ix)wer  California. 
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Characters. — Similar  to  P.  e.  eva^  but  color  slightly  darker;  pec- 
toral region  with  an  elongate  stripe  of  ochraceous  buff. 

Color, — ^Much  as  in  -P.  e.  eva^  but  somewhat  darker  throughout; 
upperparts  a  deeper  shade  of  ochraceous  buff  and  mixture  of  dusky 
more  copious,  producing  a  more  vinaceous  general  effect;  underparts 
creamy  white  with  a  sharply  defined  elongate  pectoral  stripe  extend- 
ing backward  to  front  of  abdomen;  tail  chiefly  dusky,  scarcely 
lifter  below  than  above. 

Skull. — ^About  as  in  P.  e.  eva;  narrower  and  lighter,  with  weaker 
molars  than  in  avius. 

Measurements. — ^Two  adult  topotypes,  respectively:  Total  length, 
196,  200;  tail  vertebrae,  115,  113;  hind  foot,  20,  19.5;  ear  from  notch 
(dry),  16.5,16.7. 

Remarks. — Although  but  few  specimens  from  Espiritu  Santo 
Island  ara available,  they  are  so  obviously  different  from  P.  e.  eva  of 
the  adjacent  mainland  that  it  seems  necessary  to  name  them.  The 
prominent  pectoral  spot  and  slightly  darker  upperparts  distinguish 
them  at  once  from  typical  eva^  but  in  color  they  are  very  similar  to 
specimens  which  are  intermediate  between  eva  and  fratercuhcs.  From 
these,  however,  they  differ  in  having  smaller  skulls  and  weaker 
molars. 

Specimens  examined. — ^Total  number  3,  all  from  the  type  locality. 

PBROMYSCUS  EREMICTTS  AVIUS*  subsp.  nov. 

Type  from  (^eralbo  Island,  off  east  coast  of  southern  Ix)wer  California,  Mexico. 
No.  147024  U.  8.  National  Museum,  Biological  Survey  Collection.  $  adult. 
Feb.  13,  1900.    E.  W.  Nelson  and  K.  A.  Goldman. 

Geographic  distribution. — Confined  to  Ceralbo  Island,  Lower  Cal- 
ifornia. 

Characters. — Similar  to  P.  e.  eva^  but  size  slightly  larger;  ears 
smaller;  color  of  underparts  buffy  instead  of  pure  white;  skull  rather 
larger,  with  molar  teeth  relatively  heavy. 

Color. — Upperparts  essentially  as  in  P.  e.  eva^  chiefly  ochraceous 
buff  mixed  wth  fine  lines  of  dusky,  averaging  slightly  darker  and 
richer  than  in  eva;  ^entire  underparts  except  throat  and  inguinal 
region  cream  buff;  tail  quite  definitely  bicolor,  blackish  brown  above, 
dull  whitish  below. 

Sk/idl. — Similar  to  that  of  P.  e.  eva^  but  larger  and  heavier;  inter- 
parietal rather  larger;  molar  teeth  decidedly  larger  and  heavier, 
about  equaling  those  of  fraterculus. 

Measurements. — Average  of  10  adult  topotypes:  Total  length,  104 
(186-209) ;  tail  vertebrae,  105  (100-116) ;  hind  foot,  21.6  (21.5-22)  ; 
ear  from  notch  (dry),  14.5  (13.4-16). 

«  avius,  out  of  the  way :  remote ;  unfrequented. 
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Remarks. — The  principal  characters  distinguishing  this  form  are  . 
its  rather  large  size,  small  ears,  buffy  instead  of  white  underparts, 
and  large  teeth.  It  is  represented  by  a  good  series  in  which  these 
characters  are  quite  constant.  Although  the  underparts  are  largely 
buffy,  there  is  no  indication  of  a  pectoral  spot.  This  form,  therefore, 
differs  from  insulicola  of  Espiritu  Santo  Island  in  this  respect  as  well 
as  in  its  larger  skull  and  teeth,  etc. 

Specimens  examined, — ^Total  number  17,  all  from  the  type  locality. 

PEROMYSCUS  EREMICUS  POLYPOLIUS  subsp.  nov. 

Type  from  Margarita  Island,  off  west  coast  of  southern  Lower  California.  No. 
146074  U.  S.  National  Museum,  Biological  Survey  Collection.  $  adult 
Nov.  30,  1905.    E.  W.  Nelson  and  E.  A.  Goldman. 

Geographic  distribution. — Confined  to  Margarita  Island,  Lower 
California. 

Characters. — Somewhat  similar  to  P.  e.  eva^  but  color  much  more 
grayish;  skull  with  rostrum  more  depressed;  braincase  shorter  and 
more  inflated. 

Color. — Unworn  pelage:  Upperparts  from  head  to  rump  mixed 
gray,  dusky,  and  pinkfsh  buff,  gray  predominating  on  head,  shoulders, 
and  back  and  buffy  becoming  stronger  toward  rump ;  upper  sides  like 
back;  lower  sides  broadly  pinkish  buff  or  pale  ochraceous  buff,  this 
being  reduced  to  a  narrow  streak  on  lower  cheeks;  underparts  pale 
cream  buff,  never  so  nearly  white  as  in  P.  e.  eva;  pectoral  spot  rarely 
developed;  feet  white,  tarsal  joints  dusky,  tail  dusky  above,  dull 
whitish  gray  often  mixed  with  dusky  below.  Worn  pelage:  Less 
grayish  than  unworn  pelage;  general  effect  of  upperparts  pinkish 
buff  considerably  modified  by  dusky  and  gray. 

Skull, — Similar  in  general  to  that  of  P.  e.  eva^  but  rostrum  more 
slender  and  more  depressed;  infraorbital  part  of  zygomata  weaker 
and  more  compressed;  braincase  relatively  shorter,  broader,  deeper, 
and  more  inflated ;  molars  slightly  larger. 

Measurements. — Average  of  10  adult  topotypes:  Total  length,  192 
(183-200) ;  tail  vertebrae,  109.5  (100-117) ;  hind  foot,  19.5  (19-20) ; 
ear  from  notch  (dry),  15.7  (14.6-16.8). 

Remarks. — ^This  form,  like  margaritae  of  the  m/iniculatus  group, 
is  well  distinguished  from  its  relatives  of  the  mainland.  Its  deriva- 
tion from  P.  e.  eva  is  scarcely  to  be  doubted,  however,  and  variation 
is  occasionally  sufficient  to  nearly  or  quite  cover  the  characters  shown 
by  the  majority  of  specimens.  The  gray  color  is  quite  distinctive, 
the  head  being  nearly  of  the  same  gray  color  as  usual  in  the  eremicus 
group,  but  this  color  is  continued  on  the  shoulders  and  back,  and  the 
ochraceous  is  largely  confined  to  the  rump  and  lower  sides.  The 
back  is  a  peculiar  '  peppery  '  mixture  of  gray  and  dusky  with  slight 
tinges  of  buff. 

Specimens  examined. — Total  number  22,  all  from  the  type  locality. 
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PEROMYSCUS  BREMICUS  ANTHONYI    (Mebriam).    Anthony  Desert 

Mouse. 

Hesperomps  (Veaperimus)  anthonyi  Merriam,  Proc.  Biol.  Soc.  Wash.,  IV,  pp. 

5-7,  Apr.  15,  1887. 
[Peromyseus]  anthonyi  Trouessart,  Catal.  Mamm.,  Ft.  Ill,  p.  517,  1897. 
Peromyacun  eremicus  anthonyi  Meams,  Bull.  No.  56,  U.  S.  Nat  Mus.,  p.  438, 

Apr.  13,  1907. 

Type  locality. — Camp  Apache,  Big  Hachita  Mountains,  Grant 
County,  N.  Mex. 

Geographic  distribution. — Extreme  southeastern  Arizona  and 
southwestern  New  Mexico  in  the  vicinity  of  the  Mexican  boundary 
line  and  south  through  the  State  of  Sonora  west  of  the  Sierra  Madre 
to  northern  Sinaloa. 

General  clvaracters. — Very  similar  to  P.  eremictcSj  but  darker  and 
more  richly  colored,  but  not  so  extreme  in  this  respect  as  P,  e.  f rater- 
mhis;  ears  very  slightly  smaller;  pectoral  spot  usually  present. 

Color. — Xo.  22529  from  Deming,  X.  Mex.  Winter  pelage 
(Dec.  2) :  Ground  color  and  broad  lateral  line  rich  ochraceous  buff; 
entire  upperparts  heavily  sprinkled  with  black,  this  not  concentrated 
medially,  but  uniformly  distributed ;  head  grayish  drab,  suffused  with 
buff,  particularly  on  cheeks;  underparts  creamy  white,  except  a 
prominent  ochraceous  buff  pectoral  spot,**  extending  from  breast 
between  forelegs  almost  to  middle  of  belly ;  tail  blackish  above  and 
paler  below,  but  not  sharply  bicolor ;  feet  creamy  white,  '  ankles ' 
dusky.  Worn  pelage:  As  in  P.  eremicns,  but  darker  and  duller. 
Inunature:  Much  darker  and  more  decidedly  blackish  than  in 
erermcvs. 

Skvll. — ^As  in  P.  eremictcs. 

Measurements. — One  adult  male  from  Deming,  N.  Mex.:  Total 
length,  197;  tail  vertebrae,  105;  hind  foot,  21.  Average  of  10  adults 
from  Alamos,  Sonora,  Mexico:  Total  length,  194  (188-202);  tail 
vertebra,  108  (102-113) ;  hind  foot,  21.5  (21-22). 

Type  specimen. — Xo.  ffif ,  Collection  of  C.  Hart  Merriam.  i  im- 
mature. Collected  May  10,  1886,  by  A.  W.  Anthony.  Skin  and 
skull  in  good  condition,  but  showing  no  subspecific  characters  on 
account  of  immaturity. 

Remarks. — The  type  locality  of  this  subspecies,  which  was  described 
before  Mexican  specimens  had  been  collected, 'is  unfortunately  near 
the  northern  limit  of  the  form,  where  it  is  beginning  to  merge  with 
true  eremicus.  It  reaches  its  greatest  differentiation  in  southern 
Sonora,  but  at  best  is  only  slightly  characterized  by  its  richer  and 
more  blackish  color,  and  although  separated  geographically,  it  closely 
resembles  fraterculus.  Skulls  from  different  parts  of  its  range  varj' 
slightly  in  size,  but  show  no  constant  difference  from  those  of  typical 
eremicus. 

^  Such  a  pectoral  spot  is  very  frequently  but  not  always  prt'sent. 
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Specimens  eoxmiined, — Total  number  121,  from  localities  as  follows: 
Arlsona:  ^  Calabasas,  1;  Fairbank,  1;  Fort  Verde,  8;  San  BemarcUBc. 

Ranch,  2 ;  Tombstone,  1 ;  Tonto  Greek,  2 ;  Tubac,  4. 
Chihuahua:  Near  Batopilas,  12. 
New  Mexico  :<>  Boundary  line,  100  miles  west  of  EI  Paso,  11;  Camp 

Apache,  Grant  County,  5;  Carrizallllo,  1;  Deming,  5;  Dog  Spring, 

Grant  County,  2;  Florida  Mountains,  1;  Hachita,  4;  JjblL  31'  47', 

long.  30*'  15',  13;  Bedrock  1 ;  Silver  City  1. 
Sonora:  Alamos,  15;  Camoa,  4;  Guaymas,  2;  Hermosillo,  17;  Magdaleiia, 

2 ;  Oposura,  2. 
ainaloa:  Culiacau,  4. 

PEBOMYSCUS  ERBMICUS  TIBURONENSIS  (Mearns).    Tibubon  Desert 

Mouse. 

Peromv9cm  HburonenHs  Mearns,  Proc.  U.  S.  Nat  Mus.  XIX,  pp.  720-721,  July 
30,  1897. 

Type  locality. — Tiburon  Island,  oflP  coast  of  Sonora,  Mexico. 

Oeogvaphir  distribution, — Tiburon  Island  and  immediately  adja- 
cent mainland. 

General  characters. — Decidedly  smaller  than  P.  e.  anthonyi;  skull 
slightly  different;  otherwise  similar. 

Color. — Darker  than  P.  eremicus^  about  as  in  P.  e.  anthonyi.  Type 
specimen  with  pure  white  underparts  and  no  pectoral  spot. 

/Skull. — Similar  to  that  of  P.  eremicus^  but  smaller ;  rostrum  more 
depressed ;  braincase  relatively  deeper ;  teeth  and  audital  bullsB  small, 
about  in  proportion  to  size  of  skull. 

Measurements. — Dry  skin  of  type:  Total  length,  170;  tail  verte- 
bra^, 92;  hind  foot,  18;  ear  from  notch,  15. 

Type  specimen. — No.  63186,  U.  S.  National  Museum.  S  adult 
Dec.  25,  1895.  J.  W.  Mitchell.  The  skin  of  the  type  is  a  renovated 
specimen  in  fair  condition.  The  tail  vertebrae  have  not  been  removed 
and  a  small  patch  of  hair  is  gone  from  the  left  side.  The  skull  is 
perfect,  except  for  one  slightly  broken  zygoma. 

Remarks. — Small  size  seems  to  be  the  only  important  character 
distinguishing  this  form  from  P.  e.  anthonyi.  The  tail  of  the  type 
has  the  appearance  of  being  more  hairy  than  in  most  specimens  from 
the  mainland,  but  this  may  l)e  due  to  its  being  a  midwinter  specimen, 
added  to  the  fact  that  the  skin  of  the  tail  is  somewhat  shriveled 
around  the  vertebra?  instead  of  being  smoothly  stretched  over  a  wire. 
Specimens  from  the  mainland  of  Mexico  on  the  Coastal  Plain  are 
indistinguishable  from  the  type  of  tibm^onensis.  One,  from  Ortiz. 
though  about  the  same  size  as  tiburo7iens!s^  has  a  small  pectoral  spot 
as  in  anthonyi 

Specimens  examhwd. — Total  number  4,  from  localities  in  Mexico 
as  follows: 

Sonora:  Batamotal,  2;  Ortiz,  1;  Tiburon  Island,  1. 

«  Among  these  many  approach  eremiouH. 
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PB«OMY8Cra  EREMICT^S  PEU5URITS  Osgood. 

Peromyscus  eremicus  pkaturus  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVII,  pp.  75-76, 
Mar.  21,  1904. 

Type  locality. — ^Hacienda  la  Parada,  San  Luis  Potosi,  Mexico. 

Geographic  distribution. — Middle  part  of  the  Mexican  tableland 
in  the  States  of  San  Luis  Potosi,  Zacatecas,  and  Nuevo  Leon. 

General  characters. — Similar  to  P,  eremicus.,  but  darker,  with  tail 
uniform  blackish  brown  above  and  below  instead  of  decidedly  bicolor, 
as  in  eremicus^  or  indistinctly  bicolor,  as  in  some  specimens  of  P.  e. 
anthonyi. 

Color. — Similar  in  general  to  eremicus^  but  shades  of  buff  deeper 
and  entire  upperparts  much  more  heavily  mixed  with  black;  under- 
parts,  except  tail,  white;  pectoral  spot  not  present;  tail  blackish 
brown  above  and  below,  this  most  evident  in  winter  pelage,  when 
the  hairiness  of  the  tail  is  best  developed;  feet  white, '  ankles  '  dusky. 

Skull. — Practically  as  in  eremicus  and  anthonyi. 

Measurements. — Average  of  9  adults:  Total  length,  189  (176- 
195);  tail  vertebrae,  98  (92-103);  hind  foot,  21;  ear  from  notch 
(dry),  16  (15.2-16.8). 

Type  specimen. — No.  504B8  U.  S.  National  Museum,  Biological 
Survey  Collection.  9  adult.  Aug.  20,  1892.  E.  W.  Nelson  and 
E.  A.  Goldman.     Specimen  in  good  condition. 

Remarks. — This  form  is  the  southernmost  representative  of  .the 
eremicus  group.  Its  range  is  practically  continuous  with  that  of 
f-remu^us^  which  extends  from  west  Texas  down  through  Chihuahua, 
but  it  is  cut  off  by  mountain  ranges  from  anthonyi^  which,  curiously, 
it  most  closely  resembles.  The  extreme  form  of  anthonyi  from 
southern  Sonora  occasionally  has  the  distal  third  of  the  tail  black 
all  around,  and  thus  very  much  resembles  phcfurus.  This  is  probably 
an  accidental  parallelism,  as  shown  also  by  some  specimens  of  fratev- 
culus  which  are  strikingly  like  anthonyi^  although  there  is  even 
greater  isolation  in  this  case. 

Specim^ens  examined. — ^Total  number  28,  from  localities  as  follows: 

Ck>aliuila:  Sabinas,  3 ;  SaltlUo,  2. 

Nq«vo  Leon:  Doctor  Arroyo,  G. 

San  Luis  Potosi:  Ahnalulco,  2:  Haelemla  I^  I'arada,  7:  JeHiiH  Maria,  7. 

Zacatecas:  CanltaB,  2. 

PEROMYSCI^S  (iOLDMANI  Osgood, 
Prromyscus  goldimmi  Osgood,  Proc-.  Biol.  Soc.,  Wash.,  XVTI,  p.  75,  Mar.  21, 1904. 

Type  locality. — Alamos,  Sonora,  Mexico. 

Geographic  distributimi. — Known  only  from  the  type  locality. 

Characters. — Similar  in  general  to  P.  eremicus  anthonyi:  size 
larger  (hind  foot  24  in  type) :  pelage  somewhat  coarser:  color  more 
fulvous  and  more  uniform;  heel  slightly  hairy;  tail  long  and  cylin- 
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drical,  covered  with  short  hairs;  skull  relatively  heavy  and  rather 
elongate. 

Color. — Entire  upperparts  and  sides  ochraceous  buff,  finely  mixed 
with  black,  much  .darker  and  richer  than  in  anthonyi^  and  without 
the  grayish  cast  usually  so  characteristic  of  the  eremicus  group; 
underparts  creamy  white,  with  a  small  ochraceous  buff  pectoral  spot. 

Skull, — Larger,  longer,  and  narrower  ihfin  meiemimsovanthonyi; 
braincase  relatively  much  narrower;  nasals  longer  and  more  com- 
pressed posteriorly;  interorbital  constriction  narrow;  bony  palate 
rather  short. 

Measurements. — Type:  Total  length,  217;  tail  vertebrae,  117;  hind 
foot,  24;  ear,  from  notch  (dry),  18.2. 

Type  specimen. — No.  90340  U.  S.  National .  Museum,  Biological 
Survey  Collection.  $  adult.  Dec.  19, 1898.  E.  A.  Goldman.  Speci- 
men in  good  condition. 

Remarks. — In  color  and  size  this  species  resembles  P.  spiciUgm 
closely,  and,  without  examination  of  its  skull  and  teeth,  its  afltoity 
to  the  eremirus  group  would  scarcely  be  suspected. 

Specimens  examined. — ^Total  number  2,  both  from  the  type  locality. 

Subgrenus  BAIOHYS  True. 
liaiomys  True.  Proc.  U.  S.  Nat.  Miis.,  XVI,  p.  758,  Feb.  7,  1894. 

Type. — Hesperomys  (Vesperim,us)  taylori  ThomviS  {=Peromy8C}ts 
taylori) . 

Characters. — Size  very  small,  hind  foot  usually  less  than  17;  tail 
decidedly  shorter  than  head  and  body;  ears  relatively  small  and 
slightly  more  rounded  than  in  subgenus  Peromyscus;  soles  of  hind 
feet  almost  or  quite  naked ;  plantar  tubercles  6 ;  coronoid  process  of 
mandible  large,  broad,  and  strongly  recurved;  anterior  palatine 
foramina  long  and  usually  ending  posterior  to  the  plane  of  the  front 
of  the  first  molars ;  posterior  palatine  foramina  about  opposite  middle 
of  m  2 ;  interorbital  space  relatively  wide,  usually  more  than  half  as 
wide  as  widest  part  of  frontals;  upper  incisors  relatively  heavy; 
accessory  cusps  of  m  1  and  m  2  very  small  and  not  obvious  in  transverse 
view  imtil  a  late  stage  of  wear ;  inner  reentrant  angle  of  m  3  relatively 
small  and  usually  obliterated  at  an  early  stage  of  wear. 

Species. — P.  taylori  and  P.  musculus. 

Remarks. — The  members  of  this  group  are  always  recognizable  by 
their  small  size.  However,  the  discrepancy  between  them  and  the 
smallest  forms  (paUescens  and  polionotvs)  of  the  subgenus  Pero- 
myscus is  very  slight.  The  most  decided  character  of  Baiomys 
appears  in  the  coronoid  process  of  the  mandible,  which  is  nearly  or 
quite  as  well  developed  as  in  Onychomys^  but  this  too  is  rather  vari- 
able in  Peromyscus.    The  skull  is  characterized  by  slight  peculi- 


Digitized  by  VjOOQ IC 


1900.] 


SUBGENUS   BAIOMYS. 


253 


arities,  none  of  which  seem  of  more  than  specific  value.  The  denti- 
tion is  nearly  as  in  typical  Peromyscus^  the  deviation  from  the  normal 
type  being  no  greater  than  in  various  specific  groups.  The  plantar 
tubercles  number  6,  as  in  Peromyscus^  hut  they  appear  to  be  less 
variable  in  shape  (see  PL  VIII,  fig.  7). 

Key  to  species  of  Subfi^enus  Baiomys. 

Sise  smaller ;  bind  foot  13-15 ;  greateHt  length  of  skull  usaally  lens  than  20. 

P.  taylorl.      (p.  253) 
Si«<»  larger:  hind  foot  15-17;  greatest  length  of  skull  UHually  20  or  more, 

P.  mutfculu8  (p.  257) 

Key  to  subspecies  of  Peromyscus  taylori. 

Habitat  Texas  and  northeastern  Mexico. 

Color  more  grayish p.    taylori 

Color  more  sooty p.   t.  suhater 

Habitat  western  and  central  Mexico. 

Color  paler,  general  effect  broccoli  brown  or  fawn ' /'.  t.  paulus 

Color  darker,  chiefly  sooty  or  very  dark  brown P.  t.  analogtu 


Fio..   12. — DlHtributlon  of  the  subgenus  Baiomj/«. 

PEROMYSCUS  TAYLOR!   (Thomas). 
fPl.  IV,  flg/lO;  pi.  VIII,  fig.  7.) 

Hettperomyfi    (VesperimuM)    taylori  Thomas,   Ann.   &   Mag.   Nat.    Hist.,   ser.  5, 

XIX,  p.  66,  Jan..  18«7. 
Peromyscus   {Baiomys)   taylori  Allen,  Bull.  Am.  Mns.  Nat.  Hist.,  N.  Y.,  VIII, 

p.  65,  Apr.  22,  1896. 
Baiomys  taylori  Mearns,  Bull.  No,  56,  V.  S.  Nat.  Mus.,  p.  .'{81,  Apr.  18,  1907. 
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Type  locality, — San  Diego,  Tex. 

Geographic  distributioti. — Southern  Texas  from  the  vicinity  of 
Matagorda  Bay  westward  to  Bexar  County  and  thence  south  to  the 
Rio  Grande ;  south  into  Nuevo  Leon  and  thence  to  southern  Tamauli- 
pas.    Ijower  Sonoran  zone. 

Characters. — Size  small  (hind  foot  13-15)  ;  tail  much  shorter  than 
head  and  body;  general  color  more  grayish  than  in  allied  forms; 
skull  smaller  and  lighter  than  in  P.  miutadus. 

Color. — Unworn  pelage :  Upperparts  pale  drab  or  ecru  drab  rather 
heavily  mixed  with  dusky,  producing  a  general  effect  of  hair  brown 
on  the  back  and  broccoli  brown  on  the  sides;  head  and  face  about 
like  sides;  no  orbital  ring,  spot  at  base  of  whiskers,  nor  obvious 
lateral  line;  underparts  smoke  gray  washed  with  cream  buff;  feet 
smoke  gray;  tarsal  joints  slightly  dusky;  ears  thinly  clothed  with 
grayish  hairs,  producing  same  general  effect  as  main  body  color; 
tail  rather  indistinctly  bicolor,  dull  dusky  above,  smoke  gray  below. 
Worn  pelage:  More  brownish  than  unworn  pelage;  general  effect 
of  upperparts  grayish  isabella  color  or  wood  brown  slightly  darker 
in  middle  of  back. 

Skull, — Size  very  small,  decidedly  smaller  than  that  of  P.  mmcu- 
lua;  dorsal  outline  evenly  arched;  nasals  short  and  broad,  slightly 
exceeded  by  ascending  branches  of  premaxillae;  interorbital  space 
broad  and  rather  sharp-angled;  palatine  slits  long  and  nearly 
parallel-sided;  audital  bullae  moderate.  (For  general  characters,  see 
subgeneric  diagnosis.) 

Mewiurements, — Average  of  7  adults  from  Brownsville,  Tex. :  Total 
length,  97  (87-110);  tail  vertebrsp,  38  (34^5);  hind  foot,  14.3 
(13.4-15);  ear  from  notch  (dry),  9  (8.8-10).  Of  5  adults  from 
Camargo,  Tamaulipas:  110  (104-118);  44  (40-50);  14.7  (14.5-15). 

Type  specvmen. — No.  87.11.24.1  British  Museum. 

Retnarks, — This  is  the  smallest  species  of  the  genus  Peromyscus 
and  one  of  the  smallest  of  all  rodents.  It  differs  from  muscul^ui, 
the  only  other  species  of  the  subgenus,  chiefly  in  its  smaller  size.  Its 
subspecies  are  but  slightly  characterized,  being  in  most  respects, 
save  shade  of  color,  like  the  typical  form.  Although  as  yet  there  are 
gaps  of  considerable  extent  between  the  known  ranges  of  the  sub- 
species, the  forms  are  so  closely  allied  that  there  is  little  doubt  of 
complete  intergradation. 

Specimen  examined. — Total  number  102,  from  localities  as  fol- 
lows : 

Kuevo  Leon:  Monterey,  1 ;  Santa  Catarina,  1. 

Tamaulipas:  Alta  Mira,  2;  Camargo,  5;  Hidalgo,  7;  Matamoras,  5;  Vic- 
toria, 6. 

Texas:  Beeville,  1;  Boeme,  3;  Browusville,  31;  Matagoixla,  4;  Matagorda 
Peninsula,  7 ;  Rockport,  1 ;  San  Antonio,  26 ;  San  Diego,  2. 


Digitized  by  LjOOQ IC 


1000.1  SUBGENUS  BAIOMY8.  255 

PEROMYSCUS   TAYIX)RI    SITBATBR    Baiu:y. 

Permnyscus  taylori  »uhater  Bailey,  N.  Am.  Fauna  No.  25,  pp.  102-103,  Oct. 
24.  1905. 

Type  locality. — Bernard  Creek,  near  Columbia,  Brazoria  County, 
Tex. 

Geographic  distribution, — Coast  region  of  southeastern  Texas 
from  the  vicinity  of  Mata^rda  Bay  eastward.  Austroriparian 
zone. 

Charoi'tenf. — Similar  to  P.  tayloii^  but  darker  and  more  sooty. 

Color. — Unworn  pelage:  General  effect  of  upperparts  dark  gray- 
ish brown  or  sepia,  sometimes  almost  black  in  middle  of  back ;  sides 
usually  showing  more  or  less  buffy;  underparts  cream  buff  to  clay 
color,  becoming  slightly  paler  and  more  grayish  on  throat  and  chin ; 
tail  rather  more  distinctly  bicolor  than  in  P.  tayloin.  Worn  pelage : 
(Jeneral  effect  of  upperparts  pale  reddish  sepia,  slightly  darker  in 
middle  of  back. 

Skull. — As  in  P.  taylori. 

Measurements. — Average  of  7  topotypes:  Total  length,  99  (88- 
104) ;  tail  vertebrae,  39  (36-44) ;  hind  foot,  14.5  (14-15) ;  ear  from 
notch  (dry),  9  (8-9.4). 

Type  specimen. — No.  J|tH  ^'  ^'  National  Museum,  Biological 
Survey  CoUection.  9  adolescent.  F^b.  25,  1892.  W.  Lloyd.  Speci- 
men in  good  condition. 

Remarks. — This  is  a  slight  form  differing  from  true  taylori  in 
its  more  sooty  coloration.  Intergradation  with  taylori  apparently 
occurs  in  the  vicinity  of  Matagorda  Bay.  The  most  extreme  example 
(the  type)  is  in  unworn  pelage  and  exceedingly  dark,  the  middorsal 
region  being  almost  black,  but  specimens  in  worn  coat  approach 
taylori  more  closely.  The  average  difference  in  color,  however,  is 
considerable.  At  Richmond,  Tex.,  Mr.  Bailey  (1.  c.)  found  these 
mice  "  fairly  common  under  the  rich  carpet  of  grass  on  the  open 
prairie.  Their  tiny  runways,  leading  from  one  little  burrow  to  an- 
other, wound  about  over  the  surface  of  the  ground  among  the  plant 
stems  and  indicated  habits  so  similar  to  those  of  Microtus  that  at 
first  I  thought  I  had  discovered  traces  of  a  diminutive  species  of  that 
genus." 
Specim^ens  examined. — ^Total  number  15,  from  localities  as  follows: 

Texas:  Austin  Bayou,  near  Alvln,  2;  Bernard  Creek,  near  Columbia,  7; 
Richmond,  4;  Sour  T^ke,  1 ;  Virginia  Point,  1. 

PBROMY8CUS  TAYLORI  PAULUS  Allen. 

Peromyscus  paulus  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  XIX,  pp.  598-599,  Not. 

14,  1903. 
Peromyscua  allex  Osgood,  Proc.  Blol.  Hpc.   Wasli.,  XVII,  pp.  70-77,   Mar.  21, 

1904. — CoUma,  rollma,  Mexico. 
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Type  locality. — Rio  Sestin,  northwestern  Durango,  Mexico. 

Geographic  distribution, — Lower  Sonoran  and  Arid  Tropical  parts 
of  western  Mexico,  from  central  Chihuahua  south  and  west  through 
Durango,  Sinaloa,  and  Jalisco  to  Colima. 

Characters, — Size,  proportions,  and  cranial  characters  about  as  in 
P.  tayloii;  color  averaging  more  brownish  and  more  strongly  tinged 
with  fawn. 

Color. — Similar  in  general  to  that  of  P.  taylori  but  averaging  less 
grayish.  Unworn  pelage:  General  effect  of  upperparts  broccoli 
brown  tinged  with  fawn  color.  Worn  pelage:  (jeneral  effect  of 
upperparts  brownish  fawn  color  or  almost  clear  fawn  color. 

Skull, — Not  definitely  distinguishable  from  that  of  P.  taylori; 
nasals  possibly  averaging  slightly  shorter. 

Measurements, — ^Type:  Total  length,  108;  tail  vertebne,  44;  hind 
foot  (dry),  14.  Two  adults  from  Durango,  Durango:  Total  length 
110,  110;  tail  vertebrae,  49,  43;  hind  foot,  15,  14;  ear  from  notch 
(dry),  9.6,  9.8. 

Type  specimen, — No.  21165  American  Museum  of  Natural  History. 
New  York.  $  adult.  April  15,  1903.  J.  H.  Batty.  Specimen  in 
fair  condition. 

Remarks, — It  is  surprising  that  this  form  differs  so  slightly  from 
P.  taylori.  The  only  distinguishing  character  is  the  fairly  constant 
tendency  toward  pinkish  fawn  color.  Specimens  from  Colima  rep- 
resenting '  allex '  show  very  little  of  this  fawn  color,  but  differ  so 
slightly  that  they  seem  scarcely  worthy  of  recognition.  The  cranial 
characters  vary  slightly,  and  chiefly  in  size,  specimens  from  Colima 
being  quite  the  smallest  examined.  In  color  there  is  scarcely  any 
difference  from  musculus^  which,  however,  is  decidedly  larger. 

Specimens  examined. — Total  number  70,  from  localities  as  follows: 

Chihuahua:  Balleza,  1;  Casas  Grandes,  1. 

Colima:  Colima,  10. 

Burangro:  Durango,  3;  Kancho  Santuario,  2;  Hio  Bestin,  16;  Rosario,  1; 

San  (Jabrlel,  2. 
Jalisco:  Atemajae,  12;  Etzatlan,  U. 
Sinaloa:  Mazatlan,  5;  Rosario,  8. 
Tepic:  Acaponeta,  4. 

PEROMYSCUS  TAYLORI  ANALOGUS  subsp.  nov. 

Type  from  Zamora,  Michoacan.  No.  120261  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  Jan.  15,  1903.  E.  W.  Nelson  and  K  A. 
(voldman. 

Geographic  distribution. — West  central  Mexico,  from  Jalisco  and 
Michoacan  eastward  to  the  Valley  of  Mexico. 

Characters, — Size,  proportions,  and  cranial  characters  about  as  in 
taylori  and  pauliis;  color  decidedly  darker;  feet  and  toes  usaally 
more  or  less  dusky. 
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Color. — ^Much  as  in  mgrescens  and  aubater^  decidedly  darker  than 
in  pauhiSj  rmiaculus^  etc.  Unworn  pelage:  General  effect  of  sides, 
sepia;  of  back,  blackish  sepia;  underparts  slaty  gray,  heavily  washed 
with  wood  brown ;  fore  and  hind  feet  and  toes  entirely  dusky  brown- 
ish or  slightly  mixed  with  grayish.  Worn  pelage :  Upperparts  vary- 
ing from  brownish  sepia  to  raw  umber,  darkest  in  middle  of  back. 

Skull. — Essentially  as  in  P.  t.  pauhw. 

Measurements. — ^Type:  Total  length,  110;  tail  vertebrae,  48;  hind 
foot,  14;  ear  from  notch  (dry),  9.9.  Average  of  eight  topotypes:  112 
(105-123);  45.7  (39-53);  14.4  (13.5-15);  9.9  (9.6-10.3). 

Remarks. — ^This  form  is  very  similar  in  color  to  subater  and 
nigreseens.  All  three  have  doubtless  developed  dark  hues  from  ap- 
proximately the  same  cause,  since  all  inhabit  more  humid  regions 
than  their  paler  relatives.  P.  t.  analogus  averages  slightly  larger 
than  paulus  and  taylori^  but  the  difference  is  not  of  great  importance, 
as  size  is  quite  variable  throughout  the  group.  Specimens  from  Patz- 
cuaro  and  Acambaro,  Michoacan,  and  also  from  Mascota  and  Tepic 
apparently  tend  toward  paulus.  The  dusky  feet  of  this  form  are 
found  in  the  majority,  but  not  in  all  specimens. 

Specime^ns  examined. — Total  number  83,  from  localities,  as  follows : 

Jalisco:  Ameca,  10;  Mascota,  6;  Ocotlan,  8. 

Mexico:  Tlalpam,  25. 

Michoacan:  Acambaro,  3;  Los  Reyes,  8;  Patzcuaro,  4;  Zamora,  10. 

Tepic:  Tepic,  9. 

Key  to  subspecies  of  Peromyscus  musculus. 

Color  paler,  general  effect  broccoli  brown  or  wood  brown.     Western  and  southern  Mexico, 

P.  inU8CUlU8 

Color  darker,  chiefly  rich  dark  brown  or  sooty. 

Color  more  brownish.     State  of  Veracruz P.  m.  brunneut 

Color  more  blackish.     Chiapas  and  Guatemala P.  m.  nigrescent 

PEROMYSCrS  MUSCULUS   (Merriam). 
(PL  IV,  fig.  11;  pi.  V,  fig.  10;  pi.  VI,  fig.  10;  pi.  VII,  fig.  11.) 

Sitomys  musculus  Merriam,  Proc.  Biol.  Soc.  Wash.,  VII,  pp.  170-171,  Sept.  20, 

1892. 
Per€imy8cu9  muttculun  Allen  and  Chapman,  Bull.  Am.  Mus.  Xat  Hist,  N.  Y., 

IX,  p.  203,  June  16,  1897. 
Baiomys  musculus  Meams,  Bull.  No.  56,  U.  S.  Nat  Mus.,  p.  381,  Apr.  13,  1907. 

Type  locality. — Colima,  Colima,  Mexico. 

Geographic  distribution. — Arid  tropical  parts  of  central  and 
southern  Mexico  from  the  Isthmus  of  Tehuantepec  north  to  central 
Veracruz  and  northwest  to  Colima  and  possibly  to  central  Sinaloa. 

Charojcters. — Similar  in  color  and  general  characters  to  P.  tnylori 
paulus^  but  decidedly  larger  (hind  foot  15-17) ;  skull  larger  and 
heavier. 

66268— -No.  28—09 17 
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Color, — ^Practically  as  in  P.  t.  paulus^  averaging  sli^tly  less  fawn. 
Unworn  pelage:  Ground  color  of  upperparts  clay  color  heavily 
mixed  with  dusky,  producing  a  general  effect  varying  from  dark 
broccoli  brown  to  isabella  color,  scarcely  or  not  at  all  darker  in  mid- 
dle of  back;  under  parts  dull  cream  buff,  sometimes  becoming  grayish 
white  on  throat;  feet  white  or  grayish  white,  tarsal  joint  slightly 
dusky ;  tail  indistinctly  bicolor,  brownish  above,  grayish  white  below. 
Worn  pelage:  Upperparts  nearly  uniform  cinnamon,  lightly  sprin- 
kled with  dusky  or  sometimes  paler,  almost  clay  color. 

Skull. — Decidedly  larger  than  in  P.  taylori  and  subspecies ;  brain- 
case  actually  and  relatively  broader;  nasals  usually  not  exceeded  by 
ascending  branches  of  premaxillae ;  molars  larger  and  heavier. 

Measurements, — Average  of  10  adult  topotypes :  Total  length,  124.7 
(116-135) ;  tail  vertebra,  50.8  (42-56) ;  hind  foot,  16.5  (16-17)  ;  ear 
from  notch  (dry),  11.2  (10.5-12). 

Type  specimen. — No.  \\{\l  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  March  9, 1892.  E.  W.  Nelson.  Speci- 
men in  good  condition. 

Remarks. — The  distinction  between  this  species  and  P.  taylori  is 
chiefly  one  of  size.  Representatives  of  the  two  species  are  found  to- 
gether at  least  at  one  locality,  Colima,  and  there  they  are  distinct 
with  no  suggestion  of  interbreeding.  At  other  localities,  so  far  as 
known,  only  one  species  occurs,  though  each  species  varies  in  size  so 
it  is  sometimes  difficult  to  decide  whether  one  is  dealing  with  small 
examples  of  musculus  or  with  large  ones  of  the  taylori  series.  The 
subspecies  of  musculus^  like  those  of  taylori^  are  chiefly  characterized 
by  color  alone,  apparently  controlled  by  the  relative  humidity  of  their 
respective  habitats.  Specimens  from  Culiacan,  Sinaloa,  and  Val- 
paraiso, Zacatecas,  are  tentatively  referred  to  mitsciilus^  though  their 
skulls  are  somewhat  peculiar. 

Specimens  examined. — Total  number  204,  from  localities  as  fol- 
lows: 

CoUma:  Armerla,  8;  Colima,  10. 

Guerrero:  Acapulco,  3;  Ayusinapa.  1:  ('hllimnclngo,  14;   EI   hliiiou.  .S; 

near  Ouietepec,  7;  Uio  BalstiH,  1;  Tlalixtaquilla.  3;  TIaim,  1. 
JaUsco:  Plantinar,  1;  Zapotlan,  .3. 
Hichoacan:  La  Huacana»  1;  La  Salada.  11. 
Horelos:  Ciienjavaca,  0;  Puente  de  Ixtla,  2;  Yautepec,  12. 
Oaxaca:  Chicapa,  2 ;  Huilotepec,  12 ;  Juquila,  8 ;  Llano  Grande,  3 ;  Oaxaca. 

15;  Pinotepa,  2;  Reforma,  8;  San  Bartolo,  1 ;  Tehuantepee,  26;  near 

Totolapa,  1  ;  Yajjaniza,  1 ;  Talalag,  1. 
Fuebla:  Acatlau,  1;  Piaxtla,  4. 
Sinaloa:  CuUacan,  2. 

Veracruz:  Carrizal,  4;  Chichicaztle,  4;  Santa  Maria,  1». 
Zacatecas:  Valparaiso,  la 
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PBBOMYSOUS  MUSCULUS  BRUNNBUS  Allen  and  Chapman. 

Peromyscus  musculua  hrunneus  Allen  and  Chapman,  Bull.  Am.  Mus.  Nat.  Hist., 
N.  Y..  IX,  pp.  20a-204.  June  16,  1897. 

Type  locality. — Jalapa,  Veracruz,  Mexico. 

Geographic  distribution. — East  central  Mexico,  in  slightly  more 
humid  parts  than  those  inhabited  by  P.  musculus. 

Characters. — Similar  to  P.  musculus^  but  darker  and  more  richly 
colored ;  very  slightly  smaller. 

Color. — Similar  in  general  to  that  of  P.  mn^eulys,  but  darker  and 
more  brownish;  general  effect  of  upperparts  varying  from  reddish 
sepia  to  raw  umber  and  Prout  brown;  underparts  dull  clay  color 
slightly  mixed  with  grayish  and  slaty;  feet  whitish  gray;  tail  very 
indistinctly  bicolor,  brownish  above,  soiled  whitish  gray  below. 

Skull. — Similar  to  that  of  P.  musculus,  but  averaging  slightly 
smaller;  nasals  somewhat  shorter. 

Measurements. — Average  of  20  topotypes:  Total  length,  118  (110- 
130);  tail  vertebrse,  46.8  (40-51);  hind  foot,  15.3  (14.5-16.5);  ear 
from  notch  (dry),  10.7  (10.4-11.2). 

Type  specimen. — No.  i||||  American  Museum  of  Natural  History, 
New  York.  9  adult.  April  13,  1897.  F.  M.  Chapman.  Skin  in 
good  condition;  skull  with  small  puncture  in  supraoccipital  and 
unimportant  breaks  in  zygoma  and  basioccipital. 

Remarks. — This  form  is  characterized  chiefly  by  its  rich  brownish 
color.  It  inhabits  slightly  more  humid  places  than  typical  mu^culus. 
which  lives  near  it  in  comparatively  arid  conditions.  Doubtless  its 
range  will  prove  to  be  rather  more  extensive  than  at  present  known. 
It  is  somewhat  intermediate  between  musculus  and  nigrescensy  but 
appears  never  to  be  as  sooty  as  nigrescan^  and  also  differs  slightly  in 
cranial  characters. 

Specimens  examined. — ^Total  number  42,  from  localities  as  follows : 
Veracruz:  Jalapa,  39;  Texolo,  3. 

PEROMYSCUS  MUSCULUS  NIGRESCENS  Osgood. 

Peromyscus  musculus  nigrescens  Osgood,  Proc.  Biol.  Soc.  Wash.,  XVI F,  p.  7(>, 
March  21,  1904. 

Type  locality. — Valley  of  Comitan,  Chiapas,  Mexico. 

Geographic  distribution. — Southern  Mexico  (State  of  Chiapas) 
and  northern  Guatemala. 

Characters. — Similar  to  P,  muscvluM  and  P.  m.  bnmneus^  but 
darker  and  more  sooty ;  skull  slightly  characterized. 

Color. — Upperparts  mixed  Vandyke  brown  and  sooty,  the  sooty 
slightly  concentrated  in  middle  of  back;  underparts  cream  buff,  to 
roots  of  hairs  in  middle  of  belly,  on  tips  only  at  sides;  feet  usually 
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dull  whitish  gray,  sometimes  slightly  brownish  dusky;  tail  indis- 
tinctly bicolor,  dusky  above,  grayish  white  mixed  with  brownish 
below. 

Skull. — Slightly  smaller  and  more  elongated  than  in  P,  muacidus 
and  P.  m,  hnmneus;  braincase  narrower;  interorbital  space  narrower. 

Measurements, — Average  of  ten  adult  topotypes:  Total  length, 
115.5  (113-120) ;  tail  vertebrae,  43  (40-45) ;  hind  foot,  15  (14.5-16); 
ear  from  notch  (dry),  11  (9.8-12). 

Type  speciinen. — No.  76827  U.  S.  National  Museum,  Biological 
Survey  Collection.  $  adult.  Dec.  9, 1895.  E.  W.  Nelson  and  E.  A. 
Goldman.    Specimen  in  good  condition. 

Remarks, — In  the  mAisculus  series  this  form  is  analogous  to  the 
dark  forms  of  the  taylori  series.  It  differs  slightly  in  cranial  char- 
acters from  P.  m.  hru7ineus,  but  is  only  a  few  degrees  darker  in 
color.  Its  range  is  apparently  cut  oft  from  that  of  brunneus  by  the 
arid  Isthmus  of  Tehuantepec,  inhabited  by  typical  mvsculus. 

Specimens  examined, — Total  number  53,  from  localities  as  fol- 
lows: 

Chiapas:  Ocozucuautla,  2;  Ocuilapa,  4;  San  Bartolome,  2;  San  Vlcwite, 
1;  Tonala,  8;  Tuxtla  Gutierrez,  4;  Valley  of  Comltan,  22;  Valley 
of  Jiquipilas,  1. 
Guatemala:  Jacaltenaugo,  8;  Nenton»  1. 

Table  of  external  measurements  of  Peromyscus. 
External  measMremenU — averages  and  extreme. 


Species. 

Total 

Aver- 
age. 

179 
190 
177 
180 
183 

length. 

Tallve 

Aver- 
age. 

Ttebrae. 

Ex- 
tremes. 

Hln 

Aver- 
age. 

dfoot. 

Extremes. 

19  -23 
2a  8-21. 8 

20  -22 
20    -22 

Ear,  from  notch 
(dry). 

Nmn- 
ber 

Ex- 
tremes. 

Aver- 
age. 

Extremes. 

meas- 
ured. 

P.  manicuiatus 

174-198 
176-206 
171-187 
171-194 
172-189 
173-188 
150-172 
186-214 
191-205 
178-204 

84 

96.8 

91.6 

87.8 

83 

111 

98 

94 
102 
112 

75 

76.2 

79.3 

86 

96 

72.4 

70 

63.7 

61.5 

"hi     ' 
68 
71.5 
72 
75 
82 
77 
74 
96 
84 

75-95 
85-108 
82-97 
82-93 
78-90 
93-98 
62-  78 
105-123 
91-106 
8a-101 

21 

21.4 

21 

21.2 

21 

**26"" 
22.8 
23 
22.5 
22.7 
24.5 
20.5 
21.25 
22.1 
20.5 
21.5 
20 
20 
20.1 
19.5 

....... 

21.4 

22 

22.5 

20.7 

21 

21.3 

20.6 

22 

21 

P.  m.  gracilis 

17.4 

16.7-18.3 

10 

10 

P.  m.  argentatus 

23 

P.m.  eremus 

15.7 
15.8 
16.8 
16.6 
16.3 
16.8 
14.7 
16.1 
16.1 

15    -16 
15.^16 
15    -16.8 
15.9-17.1 
14.S-16.8 
15    -16.4 

14  -16.2 

15  -17 
14.8-18 

10 

P.  m.  nubiterrae 

19.5-21 
19    -21 
22    -24 
22    -23.5 
22    -23.5 

2 

P.  m.  arcticus 

P.  m.  oreas 

160 

201 

198.4 

192 

197 

209 

167 

180.9 

180.8 

172 

193 

161 

160 

158 

149 

2S 
12 

P.  m.  hvlaeus 

P.  m.  afeldus 

20 
20 

P.m.  keeni 

20 

P.  m.  macrorhinus... 

P.  m.  artemlslae 

P.  m.  saturatus 

200-217 
155-180 

105-117 
09-86 

24 
19 

-25 
-22 

6 
6 
10 

P.  m.  hoUIsterl 

P.m.  austerus 

P.m.  nibldus 

P.m.  gambeli 

167-188 
163-190 
189-203 
157-173 
150-170 
147-170 
142-168 
161-140 
121-130 
145-173 
150-183 
168-182 
152- 176 
162-178 
157-168 
156-172 
185-214 
176-195 

73-84 
79-96 
90-100 
70-  77 
56-  75 
56-  71 
56-66 
70-  54 
60-52 
59-  75 
65-78 
64-82 
65-80 
79-  86 
74-81 
68-  78 
88-105 
77-92 

21 
20 
21 

-22.6 

-21 

-22 

16.8 

16 

16.8 

14.9 

16.6 

14.8 

12.5 

12.6 

11.7 

14.9 

16.6 

14.9 

16.4 

16.3 

16.6 

15.3 

15.7 

15.2-17.2 
14    -15.5 
15.2-16.9 
14.2-15.8 
14.1-16.6 
14    -16.7 

10 
10 
6 
10 

P.  m.  ruflnus 

19 
20 
19 
19 
16 
21 

-21 

-21 

-20.6 

-18 

-17 

-22 

15 

P.  m.  nebrascensis.... 
P.  m.  luteus 

10 
10 

P.m.bairdi 

11.5-14 

11.2-12.7 

1^8-15.3 

14.2-16.9 

14.5-15.5 

15.2-17.7 

15.4-18 

14.6-17.5 

14  -17 

15  -16.8 
14.6-17.4 

2 

P.  m.  paUescens 

P.m.  Dlandus 

P.m.  ftilvus 

i'ie 

101 
162 
173 
166 
171 
163 
164 
196 
186 

9 

7 
10 

P.  m.  labecula 

P.  m.  sonoriensis 

P.  m.coolidgei. 

22 

20 

-24 
-21.6 

10 
10 
7 

P.  m.  margaritae 

P.  m.  olementls 

P.  m.  catAllnae 

P.m.  dubius 

20 
20 
21 
20 

-22 
-21.6 
-23 
-22 

10 
10 
10 
5 
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External  measurements — averages  and  extremes — Ck)iitinued. 


Species. 


P.  m.  geronimensls 
P.nLcineritlus... 
P.  m.  magdalenae 

P.sitkensis 

P.  s.  prevostensis 

P.  pMiODOtUS. 

P.  p.  nlvetventris. 
P.  p.  phasma. 

P.p.  rhoadsi 

P.melanotia 

P.leucopus 

P.  L  noreboraoensis . 

P.  L  tmmodytes. 

P.  I.  fusus. . . 

P.  I.  arldulus 

P.  I.  oehraoeus. 

P.l.tornlUo. 

P.l.arixonae 

P.  I.  tezanus. 

P.  1.  mesomelas. 

P.  I.  castaneus. 

P.l.affliii8.... 

P.  1.  cotomelae 

P.gossypinus 

P.  g.  megaoephalus. 

P.  %.  palmarfaa 

P.e.anastasae, 

P.boylei.... 

P.  b.  rowleyi . . 

P.  b.  attwateri 

P.  b.  spldlegus 

P.  b.  sCmoltis. . 

P.  b.  madrensls. 

P.b.evldes. 

P.b.levipes. 

P.  b.  astecos. 

P.  oazaoensis. 

P.  hylooetes. 

P.  pectoralis 

P.  p.  eremiooldes 

P.  p.  laoeianiu. 

P-tniei 

P.tgflbertl.... 
P.  t  XDartirensls 
P.  tlagunae 
P.  t.  gratos. . 
P.  t  gentOis. 
P.nasatus.. 

P.poUus 

P.diAcIlis.. 
P.cLamplus.. 
P.  d.  leUpensis 

P.buUatus 

P.  melanophrys 

P.  HL  lamorae 

P.  m.  oonaobrinus 
P.  xenorus... 
P.  meUstonis 
P.Ieptonis... 
P.Iophnrus.. 
P.  simalatas 
P. 

P. 

P.  nadipes. 

P.  mexicaniu 

P.  m.  totontepecus. 
P.  m.  saxatills. 
P.  m.  teapensls. 
P.  m.  gymnotls. 
P.tUophylus.. 
P.  banderanus 
P.  b.  ytelnlor. 
P.  b.  angelwutti 
P.  yucannloas 
P.y.badlas. 
P.  altflaoeos. 
KmogalOPi. 
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External  measurements — averages  and  extremes — Oontinaed. 


Species. 

Total  length. 

TaU  vertebrae. 

Hind  foot 

Ear*  from  noti^ 
(dry). 

Nmn. 
ber 

Aver- 
age. 

Ex- 
tremes. 

Aver- 
age. 

Ex- 
tremes. 

Aver- 
age. 

Extremes. 

Aveiv 
age. 

Extremes. 

meas- 
ured. 

P.  m.  auritus 

288 
259 
262 
316 
330 

238^278* 

148 
135 
132 
17a  7 
175 

"m.2 

85 

83 

86.2 
133 
134 
101 
112 
110 
114 

"ids"  ■ 

100.5 
108 

92 

98 
117 

95 

93 

94 

38 

30 

50.8 
46.8 
43 

*i27-i46" 

*i«2^i78* 

162-188 
172-170 
165-205 
80-93 
80-88 
80-95 
127-146 
124-140 
94-108 

3a5 

27.3 

30 

36.7 

32.8 

"**3i.'8* 
19.7 

las 

26.6 

27 

25 

20.5 

20 

20 

2a4 

■"2i.'6' 
19.5 
21.5 
18 
21 
24 
21 

20.8 
20 
14  3 
145 

'i4  4' 
16.6 
15.3 
15 

26' -28.6' 

*88.*6^    * 
32    -34 
36    -32 
31    -33 
19    -20 
17    -20 
26    -27.5 
26    -29 

23.3 

17 

19 

22.2 

23 

20 

22.5 

15.5 

141 

22.6 

22.3 

20.3 

17.6 

16.4 

16 

16.6 

16.7 

16 

16 

16 

1&2 

16.3 

17.3 

16 

9 

9 

""  '9.9* 
11.2 
10.7 

'ii's^ii's" 

*2L2^24**' 
2L  4-34.8 

I 

P.  m.  melanurus 

P.  mehaiocarpiis 

P.  xarbynchus 

P.  thomasi 

10 
1 

306-327 
310-350 
302-^18 
320-375 
170-190 
164-184 
190-221 
238-260 
220-245 
172-192 

10 
7 

P.  nelsonl  

2 

P.flavldus 

341.6 

181 

172.5 

199.8 

243 

233 

183 

191 

103 

198 

20    -24 

14  4-16.4 

13.4-146 

22    -25 

21.3-23.5 

20    -20.7 

17.3-17.8 

16.6-17 

15.5-16.6 

15.6-17.2 

16.6-16.7 

13.4-16 

146-16.8 

10 

P,  nntlAlli .    . 

10 

P.n.aureolus 

P.  florldanus 

7 
10 

P.caUfonilcus 

P,  ^T  ifisfgnis 

H) 
6 

P.  eremlcus 

20    -21 

10 

P.  e.  baterculus 

3 

P.  e.  oedrosensis 

181-200 
185-218 
196-200 
186-209 
183-200 
188-202 

106-114 
100-128 
115-113 
100-116 
100-117 
102-113 

8 

P.e.  eva 

20    -21 

20  -19.5 
21.6-22 
19    -20 

21  -22 

10 

P.  e.  InsuUoola 

2 

P.  e.  avius 

194 

192 

194 

170 

189 

217 

176 

177.7 

170 

97 

99 

10 

P.  e.  polvpoUus 

P.  e.  anthonyi 

P.  e.  tiburonensls 

10 
10 

P.e.  phaeunis 

P-  goldmani ...   

176-195 

92-103 

15.*-16..8 

9 

1 

P.crinitus 

i72-i84 
174-182 
161-176 
87-110 
88-104 
108-110 
105-123 
116-135 
110-130 
113-120 

92-97 
89-98 
88-101 
34-45 
36-44 
43-40 
39-53 
42-56 
40-51 
40-  45 

15.4-17.5 

16.6-18 

15.3-1&5 

a*-io 

8    -9.4 
9.6-9.8 
9.6-ia3 
ia6-12 
10.4-1L2 
9.8-12 

9 

P.  0.  aoripectus 

P  c.  Btepbensi 

P.  taylori 

20    -21 

10 
10 

14    -15 
14    -15 
13.6-15 
16    -17 
145-16.5 
145-16 

7 

P.  tsubater 

P.  t.  paulus 

7 
2 

P.  tanalogus 

P.  muactilos 

112 
124  7 
118 
115.5 

8 
10 

P.  m.  bninneus 

P.  m.  nigresoens 

% 
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PLATE  III. 

[About  one  and  one-third  times  natural  sise.] 

Fig.  1.  Peromyacus    leucopua    tomillo    Meams.    Juarez,    Chihuahua,    Mexico. 
Adult  male.     (No.  58368  V:  S.  Nat  Mus.,  Biological  Surrey  OoU.) 

2.  Peromyscus  gossypinus  {Jje  Conte).    Riceboro,  Ga.    Adult  male.     (No. 

45081  U.  S.  Nat.  Mus.,  Biological  Survey  CJoll.) 

3.  Peromy8CV8   leucopua  cozumelw  Merriam.    Topotype.    Cozumel   Island, 

off  Yucatan,  Mexico.    Adult  female.     (No.  108440  U.   S.  Nat  Mus., 
Biological  Survey  Coll.) 

4.  Peromyscus    leucopua    meaonielaa    Osgood.    Topotype.     Orizaba,    Vera- 

cruz, Mexico.     (No.  58208  U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 

5.  Peromyacua  oaxacenaia  Merriam.    Topotype.    Cerro  San  Felipe,  Oaxaca, 

Mexico.    Adult  female.     (No.  68598  U.  S.  Nat  Mus.,  Biological  Sur- 
vey Coll.) 

6.  Peromyacua  lophurua  Osgood.    Type.    Todos  Santos,  Guatemala.    Adult 

male.     (No.  77219  U.  S.  Nat  Mus.,  Biological  Survey  0)11.) 

7.  Peromyacua  aimulatua  Osgood.    Type.    Jico,  Veracruz,  Mexico.     Adult 

female.     (No.  55028  U.  S.  Nat  Mus.,  Biological  Survey  OoU.) 

8.  Peromyscus    hylocctcs    Merriam.      Topotype.      Patzcuaro,    Michoacan, 

Mexico.     Adult  male.     (No.  50421  U.  S.  Nat  Mus.,  Biological  Survey 
Coll.) 

9.  Peromyscus   crinitua    (Merriam).     Topotype.      Shoshone   Falls,    Idaho. 

Adult  female.     (No.  31656  U.  S.  Nat  Mus.,  Biological  Surrey  Coll.) 
10.  Peromyacua  crinitua  atephenai  Meams.    Panamint  Mountains,  California. 

Adult  male.     (No.  40788  U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 
It.  Peromyscus  cremicus  (Baird).    Hardy  River,  Lower  California,  Mexico. 

Adult  male.     (No.  81868  U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 
12.  Peromyscus  leucopus  texanus  (Woodhouse).     Brownsville,  Tex.     Adult 

male.     (No.  41753  U.  S.  Nat  Mus.,  Biological  Survey  CJoll.) 
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PLATE  IV. 

[About  one  and  one-third  times  natural  sise.] 

Fia.l.  Peromyacus  boylei  (Baird).  Topotype.  Middle  Fork  American  River, 
California.  Adult  male.  (No.  43232  U.  S.  Nat.  Mus..  Biological  Sur- 
vey Coll.) 

2.  Peromyscus  boylei  levipen  Merriaui.    Type.    Mount  Malincbe,  Tlaxcala, 

Mexico.    Adult  male.     (No.  53673  U.  S.  Nat.  Mus.,  Biological  Survey 
Coll.) 

3.  PeromyHrus  boylei  apicilcgus  Allen.    Topotype.     San  Sebastian,  Jalisco, 

Mexico.     Adult  female.     (No.  58543  U.  S.  Nat  Mus.,  Biological  Survey 
Coll.) 

4.  PeromyHcuit   boylei  simulus  Osgood.    Type.     San  Bias,  Teplc,   Mexico. 

Adult  male.     (No.  H808«  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

5.  Pei'omyHcus  boylei  aztecus  (Saussure).    Topotype.    Mlrador,  Veracruz. 

Mexico.    Adult  female.     (No.  58543  U.  S.  Nat  Mus.,  Biological  Survey 

Coll.) 
Q.  PrromyHcus  tmei  i^huteldt) .    Topotype.    Fort  Wingate,  N.  Mex.    Adult 

female.     (No.  46789  TT.  S.  Nat  Mus..  Biological  Sur>'ey  Coll.) 
7.  Pa-omyacus  pvctoralis   crHnicoidcs  Osgood.    Type.    Mapimi,   Durango. 

Mexico.    Adult  male.     (No.  57729  U.  S.  Nat  Mus.,  Biological  Survey 

Coll.) 
JS.  PeromyHCUs   nasututt    (Allen).    Gold   Hill,   Colo.    Adult   female.     (No. 

69264  U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 
9.  PeromyscuH  truei  gratus  Merrlam.    Toi)otype.    Tlalpam,  D.  F..  Mexico. 

Adult  male.     (No.  50613  U.  S.  Nat  Mus.,  Biological  Survey  CJolL) 

10.  Peromyscua  taylori  (Thomas).    Brownsville,  Tex.    Adult  female,     (ffo, 

48S13  r.  S.  Nat  Mus.,  Biological  Survey  Coll.) 

11.  Perotnyscus  mvaculua  Merrlam.     Topotype.     Armeria,  Collma,  Mexico. 

Adult  female.     (No.  45441  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

12.  Peromyscua  lepturus  Merriam.     Topotype.     Mount  Zempoaltepec.  Oaxaca, 

Mexico.    Adult  male.     (No.  68615  U.  S.  Nat  Mus.,  Biological  Survey 
Coll.) 
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PLATE  V. 

[About  one  and  one-third  times  natural  size.] 

Fig.  1.  Peromyscus  banderanus  Allen.     Hacienda  Magdalena,  Collmat  Mexico. 
Adult  male.     (No.  45336  V.  S.  Nat.  Mus..  Biological  Buty^  Coll.) 

2.  Peromyscus  guatemaJensis  Merrlani.    Topotype.    Todos  Santos,  Guate- 

mala.    (No.  76852  V.  S.  Nat.  Mus.,  Biological  Survey  CcHl.) 

3.  Peromyscus  melanophrys   (Cones).    Taganlza.  Oaxaca,  Mexico.    Adult 

male.     (No.  68606  V.  S.  Nat.  Mus..  Biological  Survey  Coll.) 

4.  Peromyscus    yucatanicus    Allen    and    Chapman.    Jja    Vega,    Yucatan, 

Mexico.    Adult  female.     (No.  108424  I^  S.  Nat.  Mus.,  Biological  Sur- 
vey Coll.) 

5.  Peromyscus  megalops  Merrlam.     Mountains  near  Chllpanclngo,  Guerrero. 

Mexico.    Adult  male.       (No.  70188  U.  S.  Nat.  Mus.,  Biological  Survey 
Coll.) 

6.  Peromyscus    difflcilis    (Allen).     Toi)oty|)e.     Valimralso    Mountains.    Za- 

catecas,  Mexico.     Adult  female.     (No.  91829  IT.  S.  Nat.  Mus.,  Biologi- 
cal SurA-ey  Coll.) 

7.  Perofnyscus    furrus    Allen    and    Chaimian.     Jlco,    Veracruz,    Mexico. 

Adult  female.    (No.  55021  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

8.  Peromyscus     mexicanus     (Saussure).    To|)otyi)e.     Mlrador,     Veracruz, 

Mexico.    Adult  male.     (No.  58547  U.  S.  Nat  Mus.,  Biological  Survey 
Coll.) 

9.  Peromyscus  {Peromyscus)  Icucopus  novchurnccnms  (Fischer).    Montauk 

Point,  New  York.    Adult  male.     (No.  56714  U.  S.  Nat.  Mus.,  Biologi- 
cal Survey  Coll.) 

10.  Peromyscus  (Baiomys)  musculus  (Merrlam).    Arnieria,  Collma,  Mexico. 

Adult  female.     (No.  45441  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

11.  Peromyscus  (Ochrotomys)  nuttaUi  (Harlnn).    Dismal  Swamp,  Virginia. 

Adult  male.     (No.  75198  U.  S.  Nat.  Mus.,  Biological  SurA'ey  Coll.) 

12.  Peromyscus   (Haplomylomys)   eremicus   (Balrd).     Hardy  River,  Ixjwer 

California,  Mexico.    Adult  male.     (No.  81868  U.  S.  Nat.  Mus.,  Biologi- 
cal Survey  Coll.) 

13.  Peromyscus  (Mcgadontomys)  thomasi  Merrlam.    Topotype.     Mountains 

near  Chllpanclngo,  Guerrero,  Mexico.    Adult  female.     (No.  70413  U.  S. 
Nat.  Mus.,  Biological  Survey  Coll.) 

14.  Peromyscus  (Podomys)  floridanus  (Chapman).     Cape  Canaveral,  Flor- 

ida.    Adult  female.     (No.  23416  U.  S.  Nat.  Mus.,  Biological  Survey 
ColL) 
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PLATE  VI. 

[About  one  and  one-third  times  natural  sisEe.] 

Fig.  1.  Peromyscus  (Peromyscus)  zarhynchus  Merriam.  Topotype.  San  Cris- 
tobal, Chiapas,  Mexico.  Adult  male.  (No.  76097  U.  S.  Nat  Mus., 
Biological  Survey  Coll.) 

2. 2  A.  Peromyscus  (Megadontomys)  flavidus  Bangs.    Topotype.    Boquete,  Chir- 

iqul,  Panama.     (No.  10331  Mus.  Comp.  Zool.,  Cambridge,  Mass.) 

3.3  a.  Peromyscus    (Megadontomys)    thomasi    Merriam.    Topotypes.    Moun- 

tains near  Chilpanclngo,  Guerrero,  Mexico.     (3.  No.  70144;  3a.  No. 
70143  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 
4.  Peromyscus  (Peromyscus)  Jeucopus  (Raflnesque).    Houma,  La.    Adult 
female.    (No.  46011  U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 

5,5  a.  Peromyscus  (Haplomylomys)  calif ornicus  (Gambel.)  Topotype.  Mon- 
terey, Calif.  Adult  male.  (No.  44777  U.  S.  Nat  Mus.,  Biological  Sur- 
vey Coll.) 

6,6a.  Peromyscus  (Podomys)  fioridanus  (Chapman).  C^pe  Canaveral, 
Florida.  Adult  female.  (No.  23416  U.  S.  Nat  Mus.,  Biological  Sur- 
vey Coll.) 

7,7a.  Peromyscus  (Ochrotomys)  nuttalH  (Harlan).  Dismal  Swamp,  Vir- 
ginia. Adult  female.  (No.  95886  U.  S.  Nat.  Mus.,  Biological  Sur\ey 
Coll.) 

8,8a.  Peromyscus  (Peromyscus)  leucopus  noveboracensis  (Fischer).  Jaw. 
8.  East  Hartford,  Connecticut.  Adult  male.  (No.  64349  U.  S.  Nat. 
Mus.,  Biological  Survey  Coll.)  8a.  Montauk  Point  New  York. 
Adult  male.  (No.  56714  U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 
9.  Peromyscus  (Haplomylomys)  eremicus  (Baird).  Jaw.  Hardy  River, 
Lower  California,  Mexico.  Adult  male.  (No.  81868  U.  S.  Nat  Mus.. 
Biological  Survey  Oil.) 
10.  Peromyscus  (Baiomys)  musculus  (Merriam).  Jaw.  Armerla,  Colima, 
Mexico.  Adult  female.  (No.  45441  U.  S.  Nat  Mus.,  Biological  Sur- 
vey Coll.) 
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PLATE  VII. 

(About  one  and  one-third  times  natural  sise.] 

PiQ.  1.  Peromyscus  floridanus   (Chapman).    Cape  Canaveral,  Florida.     Adult 
female.     (No.  23416  U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 

2.  Peromyscus  nuttaUi  (Harlan).    Dismal  Swamp,  Virginia.    Adult  male. 

(No.  76198  V.  8.  Nat  Mus.,  Biological  Survey  Coll.) 

3.  Peromyscus  leucopus  novebor€icensis  (Fischer).    Bast  Hartford,  Conn. 

Adult  male.     (No.  64349  IT.  S.  Nat  Mus.,  Biological  Survey  Coll.) 

4.  Peromyscus  eremicus  (Balrd).    Hardy  River,  Lower  California,  Mexico. 

Adult  male.     (No.  81868  U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 

5.  Peromyscus    thomasi    Merriam.    Topotype.    Mountains    near    Chllpan- 

cingo,  (Guerrero,  Mexico.    Adult  male.     (No.  70144  U.  S.  Nat  Mus., 
Biological  Survey  Coll.) 

6.  Peromyscus    mexicanus     (Saussure).    Topotype.    Mirador,     Veracruz, 

Mexico.    Adult  male.     (No.  58547  IT.  S.  Nat  Mus.,  Biological  Survey 
Coll.)  i 

7.  Peromyscus  huUatus  Osgooil.    Type.    Perote,  Veracruz,  Mexico.    Adult 

female.     (No.  54405  U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 

8.  Peromyscus  flavidus   Bangs.     Topotype.     Boquete,   Chiriqui,   Panama. 

(No.  10331  Mus.  Comp.  Zool.,  Cambridge,  Mass.) 

9.  Peromyscus  hoylei  (Balrd).    Topotjrpe.     Middle  Fork  American  River, 

California.    Adult  male.     (No.  43232  U.  S.  Nat  Mus.,  Biological  Sur 
vey  Coll.) 

10.  Peromyscus  truci  (Shufeldt).    Topotype.    Fort  Wingate,  N.  Mex.    Adult 

female.     (No.  46789  U.  S.  Nat.  Mus..  Biological  Survey  C!oll.) 

11.  Peromyscus  musculus    (Merriam).    Armeria,    Colima,    Mexico..   Adult 

female.     (No.  45441  I".  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

12.  Peromyscus  mahiculatus  ffracilis   (I^e  Conte).    Mountain  View,   N.  Y. 

Adult  female.     (No.  93635  U.  8.  Nat  Mus.,  Biological  Survey  CJoll.) 
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PLATE  VIII. 

(Teeth  about  seven  and  one-half  times  natural  siie;  soles  about  two  and  one-half  times.] 

Figs.  1,  la,  lb,  Ic.  Peromyscus  (Megadontomys)  thomasi  Merriam. 

1.  Side  view  of  iipi)er  molars.     (No.  126887  U.   S.  Nat  Mus., 

Bloloploal  Survey  Coll.) 
la.  Worn  crowns  of  upper   molars.     (No.  126889   l\  S.  Nat. 

Mus.,  Biological  Survey  Coll.) 
lb.  Worn  crowns  of  lower  molars.     (No.   126889   IT.   8.   Nat. 

Mus.,  Biological  Survey  Coll.) 
Ic.  Sole  of  hind  foot.     (No.  126889  U.  S.  Nat.  Mus.,  Biological 

Survey  Coll.) 
2,2a,  2b,  2c.  Peromyscus  {Peromyscus)  leucopus  novehoracensis  (Fischer). 

2.  Side  view  of  upper  molars.      (No.  44939  U.   S.  Nat.  Mus.. 

Biological  Survey  C^ll.) 
2a.  Worn  crowns  of  upper  molars.     (No.  96930  F.  S.  Nat  Mus., 

Biological  Survey  Coll.) 
2b.  Worn  crowns  of  lower  molars.     (No.  96929  U.  S.  Nat  Mus., 

Biological  Survey  Coll.) 
2c.  Sole  of  hind  foot     (No.  82924  U.  S.  Nat  Mus.,  Biological 

Survey  Coll.) 

3.  Peromyscus  eremicus  (Baird).    Side  view  of  upper  molars.    (No.  S1870 

U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 

4.  Peromyscus   (Haplomylomys)   californiciis  Gambel.     Crowns  of  upfier 

molars.     (No.  97134  U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 
5,5a.  Peromyscus  (Ochrotomys)  nuttaUi  (Harlan). 

5.  Worn  crowns  of  upper  molars.    (No.  75198  U.  S.  Nat  Mus., 

Biological  Survey  Coll.) 
5a.  Sole  of  hind  foot.     (No.  140805  U.  S.  Nat  Mus.,  Biological 
Sur%'ey  OH.) 

6.  Peromyscus  (Peromyscus)   maniculatus  gracilis   (Le  (IJonte).     Sole  of 

.  hind  foot     (No.  147327  U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 

7.  Peromyscus   (Baiomys)    taylori   (Thomas).     Sole  of  hind  foot      (No. 

18287  i:.  S.  Nat.  Mus.) 

8.  Peromyscus  (Podomys)  floridanus  Chapman.     Sole  of  hind  foot     (No. 

111458  r.  S.  Nat  Mus.) 
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1,  la,  lb.  Ir.  P.  thoniaNi. 

2. 2a,  26,  '2c.  P.  1.  novelx>racensis. 

8.  P.  ereniicu.s. 

4.  P.  californicus. 


5.  5a.  P.  nuttalll. 
r>.  P.  m.  gracilis. 

7.  P.  laylorf. 

8.  P.  floridanus. 


Digitized  by 


Google 


Digitized  by  LjOOQ IC 


INDEX. 


(New  names  In  blaek  face  t^^ei  synonyms  in  italiOB.I 

bairdii,  Mus,  79. 

Peromyscus,  79. 
baliolus,  Peromyscut,  104. 
banderanus,  PeromysouH.  207. 
beatae,  Perotnpscus,  163. 
bellua,  PeromyacuH,  147. 
blandus,  Peromyscus,  84. 
boylii,  Hesperomya,  142. 
boylel,  Peromyscus,   142. 
brimneus,  Peromyscus,  259. 
bullatus,  Peromyscus,  183. 


ftbletonim,  Peromyscus,  45. 
afftni9,  Hesperomys,  133. 
Peromyscus,  133. 
Vesperimus,  133. 
akeleyi,  Peromy%cu9,  63. 
albifronsy  I'eromyscus,  108. 
alsidna,  Peromyscus,  5G. 
alter,  Peromyscus,  255. 
allophylus,  Peromyscus,  200. 
altllaneuf),  Peromyscus,  197. 
americanus,M%u,  117. 

Sitomys,  117. 
Fc^pertmtw.  11.3,  117. 
ammodytes,  Peromyscus,  121. 
amplus,  Peromyscus,  181. 
«n«los^«»  Peromyscus,  256. 
anastasae,  Peromyscus,  141. 
angelensls,  Peromyscus,  210. 
anthonyi,  Hesperomys,  249. 

Peromyscus.  249. 

Vesperimus,  249. 
arboreus,  Peromyscus,  117. 
arcticus,  Hesperotnys,  40,  49. 

Peromyscus,  49. 
arenarius,  Peromyscus,  104,  239. 
argentatus,  Peromyscus,  46. 
arlduliis,  Peromyscus,  122. 
arl2onae,  PeromyscuH,  126. 

Sitotnys,  126. 
Arvicola   emmonsi,  117. 

nuttalH,  224. 
aurltus,  Peromyscus,  214. 
artemislae,   Peromyscus,  58. 

Sitomys,  58. 
attwaterl,  Peromyscus,  147. 
aureolus,  Calomys,  226. 

Mus,  225. 

Peromyscus.  225. 
aurlpectns,  Peromyscus,  231. 

Sitomys,  231. 
custerus,  Hesperotnys,  63. 

Peromyscus,  63. 
a-viws,  Peromyscus,  247. 

badlus,  Peromyscus,  212. 
Balomys,  32,  252. 
Baiomys  musculus,  257. 
taylori,  253. 


C 

cacabatus,  Peromyscus,  195. 
calif omicus,  Mus,  234. 

Peromyscus,  234. 
Calomys  aureolus,  225. 
campestris,  Hesperomys,  117. 
canadensis,  Sitomys,  42. 
canus,  Peromyscus,  127. 
carolinensis,  Mus,  135. 
eastaneus,  Peromyscus,  13.3. 
catallnae,  Peromyscus,  97. 
cecilii,  Peromyscus,  109. 
cedrosensis,  Peromyscus,  244. 
cherrii,  Hesperomys,  75. 
Vesperimus,  75. 
clnerltlus,  Peromyscus,  100. 
dementis,    Peromyscus,   96. 
cognatus,  Hesperomys,  136. 
Color  descriptions,  21-22. 
comptus,  Peromyscus,  214. 
consobrinus,   Peromyscus.    188. 
coolidgei,  Peromyscus,  94. 
coKumelae,  Peromyscus,  135. 
Cricctus  myoidcs,  117. 
crinitus,  Hesperofnys,  229. 
Peromyscus,  229. 
cristobalensis,  Peromyscus,  217. 

I>. 

desert icolus,  Hesperomys,  89. 
dlfflcilis,  Peromyscus,  178. 
Vesperimus,  178. 
dubius,  Peromyscus.  98. 
dyselius,  Peromyscus,  169. 

Economic  status,  babits  and,  1.m;-28. 
emmonsi,  Arvicola,  117. 
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oremlcoldes,  PeromyscuB,  163. 
eremicus,  Heaperomyt,  239. 
Peromyscus,  239. 
ereBiiis,  Peromyscus,  47. 
eva,  Peromyscus,  245. 
evides,  PeromyscuH,  152. 
eatiguus,  Peromyacua,  99. 

in. 

fellpensls,  Peromyscus,  182. 
flaccidus,  Peromyscus,  125. 
flavidus,  MegadoHtomys,  221. 

Peromyscus,  221. 
floridanus,  Hesperomys,  227. 
Peromyscus,  227. 
fraterculus,  Peromyscus,  243. 
Sitomys,  243. 
Vesperimus,  243. 
fnlTus,  Peromyscus,  86. 
fnrrus,  Peromyscus,  196. 
fusus,  Peromyscus,  122. 

Q-. 

gadovii,  Peromyscus,  185. 
gamheli,  Hesperomys,  67. 

Peromyscus,  67. 

Sitomys,  67. 
gaurus,  Peromyscus,  145. 
gentllis,  Peromyscus,  175. 
Genus  Peromyscus,  characters,  33. 
geronlmensls,  Peromyscus,  99. 
gilbert!,  Peromyscus,  169. 

Sitomys,  169. 
goldmani,  Peromyscus,  251. 
gossipinus,  Hypudaeus,  135. 
gossypinus,  Hesperomys,  135. 
Peromyscus,  135. 
gracilis,  Hesperomys,  42. 

Peromyscus,  42. 
};ratuH,  IVromyscus,  173. 
guatemalensis,  Peromyscus,  193. 
gymnotifl,  Peromyscus.  205. 

HC. 

Habits  and  economic  status.  26-28. 
Haplomylomys.  33,  228. 
hcmionotitt,  Peromyscus,  171. 
hcrrnnl,  Sitomys,  243. 
Hesperomys,  32.  • 

Hesperomys  affinis,  133. 

anthonyi,  249. 

arcticus,  40,  49. 

nusterns,  63. 

aztevus,  156. 

hoyUi,  142. 

camprstrin,  117. 

clierriit  75. 

cognaius,   136. 

crinitus,  220. 

descrlicolus,  80. 

ercmintH,  2.10. 

Horidanus,  227. 

gamheli,  iM . 

gossypinus,  135. 


Hesperomys  gracilis,  42. 

leucopus,  113. 

miKToptM,  227. 

man<cwtoftM.  40. 

megalotis,  165. 

fnetonopAri/«,  184. 

tnevicrinM^,  198. 

ne&ra«cen«<«,  75,  77. 

n<ve<veitfH«,  105. 

fi«dipe«,  195. 

nuttaUi,  224. 

para«ili€W««  234. 

ru/liMM^  72. 

sonoriensis,  89. 

taylori,  253. 

texona,  127. 
History  and  nomenclature,  11-14. 
holllsteriy  Peromyscus,  62. 
homochroia,  Peromyscus,  243. 
hylaeus,  Peromyscus,  53. 
hylocetes,  Peromyscus,  159. 
Hypudaeus  gossipinus,  135. 


insignia,  Peromyscus,  237. 
insolatus,  Sitomys,  89. 
insulanus,  Peromyscus,  141. 
Insnllcola,  Peromyscus,  246. 
Intergradation,  17-19. 

K. 

Keys,  23. 

Iceeni,  Peromyscus,  55. 
Sitomys,  55. 

labecula,  Peromyscus,  87. 
laceianus,  Peromyscus.  164. 
laceyi,  Peromyscus,  148. 
lairnnae,  Peromyscus,   172. 
laMus,  Peromyscus,  165. 
lepturus,  Peromyscus,  190. 
leucopus,  Hesperomys,  113. 

Mus,  113. 

Musculus,  113. 

Peromyscus,  113. 

Vesperimus,  113. 
leucurus,  Peromyscus,  185. 
levlpes,  Peromyscus,  153. 
lophurus,  Peromyscus,  192. 
luteus,  Peromyscus,  77. 

M. 

macropus,  Hesperomys,  227. 
macrorhinus,  Peromyscus,  57. 

f^itomys,  57. 
madrensis,    Peromyscus,   152. 
masdalenae,  Peromyscus.  101. 
major,  Sitomys,  145. 
manirulatus,  Hesperomys,  40. 

Peromyscus,  40. 
itiarflrarltae,  l*eromyscus,  95. 
martlrensis,  Peromyscus,  171. 
Sitomys,  171. 
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Materia],  10-11. 
meamHi,  Vesperimus,  127. 
Measurements,  22-23. 

ta^le  of  cranial,  263. 
table  of  external.  260. 
mediuM,  Peromyacut,  67. 
megacephatus,  Peromyscus,  138. 

Bitomys,  138. 
Megadontomys,  83,  218. 
Megadoniomys  flavidut,  221. 
neUont,  221. 
thomati,  210. 
megalopfl,  Peromyscus,  213. 
megalotia,  Hesperomya,  165. 
mekistums,  Peromyscus.  180. 
melanocarpus,  PeromyscuB,  216. 
melanotis,  Peromyscus.  100. 
melanophrya,  Hesperatnya,  184. 
Peromyscus,  184. 
niel*n«ni«f  l*eromyscus,  215. 
merriami,  PeromyacuB,  230. 
mesomelas,  Peromyscus,  132. 
metallicola,  Peromyacua,  145. 
mexicanus,  Peromyscus,  108. 
Heaperomya,  108. 
michiffanenaia,  Mua,  111. 

Peromyacua,  70. 
minneaotae,  Peromyacua,  117. 
miaaisaippienaia,  Peromyacua,  138. 
montipinoria,  Peromyacua,  166. 
Mu*  americanua,  117. 
aureolua,  225. 
hairdii,  70. 
califomicua,  234. 
earoUnenata,  135. 
leucopuafllS. 
michiffanenaia,  117. 
noveboreicensia,  117. 
polionotua,  104. 
musculoidea,  Peromyacua,  133. 
Musculua  leucopua,  113. 
mn^culua,  Baiomya,  257. 

Peromyscus,  257. 
Sitomya,  257. 
myoidea,  Oricetua,  117. 

nasntns,  Peromyscus,  176. 

Veaperimua,  176. 
»cferaiiccn«4«,  Heaperomya,  75,  77. 
Peromyscus,  75,  77. 
netoofii,  Megadontomya,  221. 

Peromyscus,  221. 
New  subspecies,  32. 
niearaguae,  Peromyacua,  203. 
nigellua,  Sitomya,  243. 
nlgrescens,  Peromyscus,  250. 
Nomenclature,  history  and,  11-14. 
norehorac^naia,  Mua,  117. 

Peromyscus,  117. 
nubiterrae.  Peromyscus,  47. 
nudipea,  Heaperomya,  105. 

Peromyscus,  105. 

Veaperimua,  105. 
nuitaUi,  Arvicola,  224. 

Heaperomya,  224. 

Peromyscus,  224. 


oazacensls,  Peromyscus,  158. 
ochracena,  Peromyscus,  124. 
Ochrotomr»«  33,  222. 
oreas,  Peromyscus,  51. 
oreaterua,  Peromyacua,  80. 
orizabae,  Peromyacua,  202. 

pallescens,  Peromyscus,  88. 
palmarius,  Peromyscus,  130. 
paraaiticua,  Heaperomya,  284. 
Peromyacua^  145. 
paulus,  Peromyscus,  255. 
pavidua,  Peromyacua,  173. 
pectoralis,  Peromyscus,  160. 
Pelages,  10-21. 
penicillatua,  Peromyacua,  145. 
perimekurua,  Peromyscus,  65. 
Peromyscus,  genus,  32-33. 

subgenus,  33-84. 
Peromyscus  abietorum,  45-46. 
akeleyi,  63. 
afflnis,  133-134. 
alblfrons,  108-100. 
alrldns,  56. 
allew,  255. 
allopbylus,  206-207. 
altilaneus,  107-108. 
ammbdytes,  121-122. 
amplus,  181-182. 
analoffva,  256-257. 
anastasae,  141. 
angelensis,  210. 
anthonyl,  240-260. 
arJtoreua,  117. 
arcticus,  40-51. 
ar«HaHti8, 104,  239. 
argentatus,  46. 
arlduliia,  122. 
arisonae,  126-127. 
artemisiae,  58-61. 
attwateri,  147-140. 
aureolus,  225-226. 
aurtpectus,  231-232. 
auritus,  214-215. 
austerus,  63-65. 
avlus,  247-248. 
aztecus.  156-158. 
badius,  212. 
balrdi,  70-83. 
haliolua,  104. 
banderanus,  207-200. 
heatae,  153. 
bellua,  147. 
blandus,  84. 
boylei,  142. 
brunneus,  250. 
bullatus,  183-184. 
cacahatua,  105. 
callfomlcus,  234-237. 
canua,  127 
castaneus,  133. 
catalinae,  07. 
recilii,  100. 
cedrosensis,  244-245. 
cinerltius,  100. 
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Peromyscus  dementis,  96. 
oomptus,  214. 
coolidgel,  94. 
consobrinus,  188. 
cozumelae,  135. 
crlnltus,  229-231. 
criMobalenais,  217. 
difflcUIs.  178-181. 
dubiuB,  98. 
dyselius,  169. 
eremicoides,  163-164. 
eremicuB,  239-242. 
eremnst  47. 
eva,  245-246. 
evldes,  152. 
exiguus,  99. 
felipensls,  182-183. 
flaccidus,  125. 
flavldua,  221-222. 
floridanus,  227-228. 
fraterculus,  243-244. 
fulYus,  86. 
furvus,  196. 
fusuB,  122. 
gadovii,  185. 
gambeli,  67. 
gaurus,  145. 
gentllls,  175. 
geronimenslB,  99. 
gllbertl.  169-171. 
goldmanl,  251. 
gossyplnuB,  135-138. 
gracing,  42-45. 
gratus,  173-174. 
guatemalensis,  19.3-195. 
gymnotlB,  205-206. 
hemionotis,  171. 
hollUterl,  62. 
homochroia,  243. 
hylaeus,  53. 
hylocetes,  159-160. 
InslgniB,  237-238. 
insulanus,  141. 
Insullcola,  246-247. 
Iceeni,  55. 
labecula,  87. 
lacelanuB,  164-165. 
laceyi,  148. 
laminae,  172. 
liuius,  165. 
leptunis,  190-192. 
leucopus,  113-117. 
leucurus,  185. 
leylpes.  153-155. 
lophurus,  192. 
luteus.  77-79. 
macrorhinus,  57. 
madrensis,  152. 
maardalenae,  101. 
manlculatus,  40-42. 
margrarltae,  95. 
martlrensls,  171-172. 
mediua,  67. 

megacophalu8,  138-139. 
megalops,  213-214. 
melcisturuB,  189. 
melanocarpuB,  216-217. 


Peromyscus  melanophrys,  184-186. 
melanotis,  109-112. 
melanumsy  215-216. 
merriami,  239. 
mesomelas,  132. 
metallicola,  145. 
mexicanus,  198-20:^ 
michiganensit,  79. 
minnesot(ie,  117. 
tnissiaaippiensia,  1^8. 
montipinoria,  166. 
muaculoidea,  133. 
muBculus,  257-258. 
nasutus,  176-177. 
nebrascensis,  75-77. 
nelBoni,  221. 
nicaraguae,  203. 
nigrescens,  259-260. 
nlveiventris,  105. 
noveboracensls,  117-121. 
nubiterrae,  47. 
nudlpes.  195-196. 
nuttalli,  224-225. 
oaxacensis,  158-159. 
ochraceus,  124—125. ) 
oreas,  51-53. 
orizahae,  202. 
oreaterua,  89. 
pallescenB,  83-84. 
palmarluB,  139-140. 
paraaiticua,  145. 
pauluB,  255-256. 
pavidua,  173. 
pectoralis,  160-162. 
penicillatua,  145. 
perimekurua,  65. 
petraiua,  232. 
phaeurus,  251. 
phasma,  107. 
polionotUB,  104-105. 
pollus.  177-178. 
polypollusy  248. 
preTOStensis.  102. 
propinquua,  245. 
rhoadsi,  107-108. 
rowleyl,  145-147. 
rubiduB,  65-67. 
rufinus,  72-74. 
aagax,  173. 
Baturatus,  61. 
BaxatillB,  203-204. 
acitulua,  229. 
Blmulatus,  193. 
BlmuIuB,  151. 
Bitkensis,  101-102. 
BonorlenslB,  89. 
spicIleguB,  149-151. 
Btephensi,  232-234. 
aubarcticua,  58. 
Bubater.  255. 
auhgriaeua,  104. 
taylori,  253-254. 
teapensis,  204. 
tehuantepecua,  199. 
texanuB,  127-131. 
thomasi,  219-220. 
tiburonensls,  250. 
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I'eromyseus  tornillo,  125-126. 

totontepecus,  202-203. 

truel,  166-169. 

umbrinu8,  40. 

vicinlor.  209. 

xenunis,  188-189. 

yncatanlcus,  211. 

zatnelaSj  109. 

zamorae,  187. 

zarhynchus,  217-218. 

zeJotes,  173. 
petraiua,  Peromyscus,  232. 
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LETTER  OF  TRANSMITTAL 


U.  S.  Department  of  Agriculture, 

Bureau  of  Biological  Survey, 
Washington,  D.  C,  April  25, 1909. 
Sir:  I  have  the  honor  to  transmit  herewith  for  publication  as 
North  American  Fauna  No.  29  a  revision  of  The  Rabbits  of  North 
America,  by  E.  W.  Nelson,  Chief  Field  Naturalist  of  the  Biological 
Survey.  Rabbits  inhabit  nearly  all  parts  of  North  America,  where 
they  have  become  adapted  to  both  mountains  and  lowlands,  and  to 
the  varied  physical  and  climatic  conditions  from  the  tropical  forests 
to  the  arctic  tundras,  and  from  the  humid  marshes  of  the  seacoast 
to  the  arid  deserts  of  the  interior.  Many  of  the  species  are  destruc- 
tive to  nursery  stock  and  other  agricultural  crops ;  as  an  offset,  their 
flesh  has  considerable  food  value,  furnishing  an  acceptable  article  of 
diet  to  thousands  of  our  people. 

Heretofore  there  has  been  no  treatise  by  means  of  which  our  Amer- 
ican rabbits  could  be  identified ;  the  present  revision,  therefore,  will 
prove  not  only  a  much  needed  addition  to  zoological  literature  but 
also  a  welcome  aid  to  all  who  have  occasion  to  identify  or  study  these 
animals. 

Respectfully,  C.  Hart  Merriam, 

Chief,  Biological  Survey. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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THE  RABBITS  OF  NORTH  AMERICA. 


By  K  W.  Nelson. 


INTBODXTCnON. 

Hares  and  rabbits  are  generally  distributed  throughout  most  of 
the  United  States,  and  often  become  excessively  numerous,  especially 
in  the  West.  Wherever  they  exist  in  large  numbers  in  an  agricul- 
tural section  they  are  extr^nely  destructive  to  crops,  fruit  trees, 
nurseries,  and  forest  seedlings,  and  thus  possess  considerable  eco- 
nomic importance.  The  habits  of  the  several  species  vary  widely, 
however,  and  some  are  comparatively  harmless.  The  investigations 
of  the  Biological  Survey  into  the  relations  of  these  mammals  to 
agriculture  and  forestry  have  been  hampered  by  the  imperfect  infor- 
mation available  concerning  the  number  of  existing  species  and  their 
distribution.  It  thus  became  necessary  to  study  the  group  in  detail. 
Several  years  ago  Dr.  C.  Hart  Merriam,  Chief  of  the  Biological 
Survey,  did  much  work  on  the  rabbits  with  the  intention  of  mono- 
graphing the  group,  but  other  affairs  interfered.  Since  then  much 
new  material  has  been  collected  and  the  group  was  jfinally  placed  in 
my  hands  for  revision.  Throughout  this  work  Doctor  Merriam  has 
given  me  the  benefit  of  his  knowledge  of  the  group  in  helpful  criti- 
cisms and  suggestions. 

The  present  revision  includes  all  of  the  known  hares  and  rabbits 
of  North  America,  from  the  Isthmus  of  Panama  to  north  Greenland. 
Although  among  the  commonest  of  North  American  mammals,  yet 
up  to  within  comparatively  few  years  they  were  represented  in  col- 
lections by  extremely  scanty  and  imperfect  material.  Owing  to  this, 
the  ranges  of  only  a  few  species  were  well  known,  and  the  relation- 
ships of  a  large  number  of  species  and  their  geographic  races  were 
little  understood.    In  1877  Dr.  J.  A.  Allen  published  a  monograph 
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of  the  North  American  Leporidse*  covering  the  same  area  as  the 
present  paper.  The  material  then  available  for  study  was  so  lim- 
ited that  for  the  entire  continent  Doctor  Allen  recognized  only  18 
species  and  *  varieties.'  In  the  present  monograph  97  species  and 
subspecies  are  recognized,  two  or  three  of  which,  in  the  light  of  more 
satisfactory  material,  may  prove  unworthy  of  retention  in  the  list. 

The  active  field  work  of  the  last  twenty  years  has  resulted  in  the 
accumulation  in  American  museums  of  superb  series  of  North  Ameri- 
can mammals.  The  wealth  of  material  in  these  collections  is  apparent 
from  the  fact  that  in  the  preparation  of  this  monograph  I  have  been 
able  to  examine  more  than  5,500  specimens,  of  which  about  3,500  are 
skins  with  skulls;  the  others  are  odd  skulls.  Good  series  of  speci- 
mens are  now  available  from  nearly  all  parts  of  Canada,  the  United 
States,  Mexico,  and,  to  a  less  extent,  from  Central  America.  Repre- 
sentatives of  every  species  and  subspecies  recognized  here  have  been 
examined.  In  some  instances  only  a  single  specimen,  usually  the 
type,  has  been  seen,  but  in  the  majority  of  cases  series  have  been  ex- 
amined. For  instance,  I  have  had  the  use  of  170  specimens  of  the 
Texas  jack  rabbit  (L.  c.  texiann^)  and  345  specimens  of  the  Macken- 
zie varying  hare  (Z.  a.  macfarlani) .  Still,  niunerous  gaps  exist, 
sometimes  including  areas  of  considerable  size,  from  which  no  speci- 
mens have  been  seen.  The  existing  collections,  however,  cover  the 
continent  so  completely  that  for  the  first  time  it  is  possible  to  deter- 
mine most  of  the  previously  unsettled  questions  of  distribution  and 
relationship.  Considerable  detailed  field  work  is  still  necessary,  how- 
ever, to  secure  material  for  the  solution  of  many  minor  problems. 

The  majority  of  the  type  specimens  of  North  American  hares  and 
rabbits  are  still  extant  and  in  the  possession  of  American  museums, 
so  that  I  have  had  access  to  them.  The  types  of  about  three-fourths 
of  the  total  number  of  recognized  forms,  and  also  those  of  various 
synonyms,  have  been  examined.  The  types  of  about  a  dozen  rab- 
bits described  from  North  America  are  in  European  museums,  mainly 
in  London  and  Berlin.  Fortunately,  while  I  was  preparing  the 
present  monograph,  Mr.  W.  H.  Osgood  visited  Europe  and  exam- 
ined and  made  notes  on  several  important  types,  and  thus  obtained 
information  which  fixes  the  status  of  several  names.  In  a  limited 
number  of  species  the  names  were  based  on  descriptions  with  no 
type  mentioned;  or  the  types,  if  named,  are  no  longer  extant;  but 
in  all  such  cases  material  is  available  from  the  locality  Or  region 
whence  came  the  original  specimens.  By  far  the  most  extensive 
and  complete  series  of  specimens  is  that  of  the  Biological  Survey 
collection,  in  which  90  species  and  subspecies  are  represented.  Three 
additional  species  are  in  the  United  States  National  Museum,  so 

o  Monograpli  of  North  American  Rodentia,  1877. 
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that  the  National  collections  contain  93  out  of  the  97  recognizable 
species  and  subspecies  of  North  American  rabbits. 

The  abundant  recent  material  in  the  National  Museum,  exclusive 
of  that  of  the  Biological  Survey,  consists  largely  of  the  fine  collec- 
tions made  by  Dr.  E.  A.  Meams  on  the  Mexican  boundary  and  else- 
where. Many  important  points  in  regard  to  the  ranges  and  rela- 
tionships of  species  would  have  remained  undetermined  but  for 
the  generous  loan  of  material  irom  various  museums  and  private 
collections.  It  is  therefore  a  pleasant  duty  to  acknowledge  witik 
sincerest  thanks  the  courtesy  of  Prof.  John  Macoun,  Canadian  Geo- 
logical Survey;  Dr.  J.  A.  Allen,  American  Mtiseum  of  Natural 
History;  Mr.  Samuel  Henshaw  and  Mr.  Outram  Bangs,  Museum 
of  GomparatiTB  Zoology;  Mr.  Witmer  Stone,  Academy  of  Natural 
Sciences,  Philadelphia;  Dr.  D.  G.  Elliot,  Field  Museum  of  Natural 
History ;  Prof.  A.  G.  Ruthven,  University  of  Michigan ;  Prof.  L.  L. 
Dyche,  University  of  Kansas;  Mr.  H.  G.  Smith,  State  Historical 
and  Natural  History  Society,  Denver;  Mr.  W.  E.  Clyde  Todd,  Car- 
negie Museum,  Pittsburg;  Mr.  M.  W.  Lyon,  United  States  National 
Museum ;  Mr.  E.  R.  Warren,  Colorado  Springs,  Colorado ;  Mr.  H.  P. 
Attwater,  Houston,  Texas,  and  others.  In  addition  I  wish  to  express 
my  appreciation  of  the  constant  assistance  of  Mr.  N.  HoUister,  of  the 
Biological  Survey,  in  the  laborious  task  of  handling  and  comparing 
the  great  mass  of  material  studied  in  the  preparation  of  this  paper. 

BELATIONS  OF  AMEBICAN  &ABBITS  TO  AGBICXTLTUBE. 

From  the  earliest  settlement  of  America  to  the  present  day  rabbits 
of  various  species  have  been  more  or  less  important  as  game,  and 
have  formed  a  valuable  addition  to  the  food  supply.  At  the  same 
time  both  cottontails  and  jack  rabbits  have  long  been  blacklisted 
among  the  notorious  enemies  of  the  farmer  and  fruit  grower.  Cot- 
tontails live  in  practically  all  sections  of  the  United  States  except 
parts  of  the  northern  border,  and  in  many  places  are  extremely 
numerous.  They  are  serious  pests  to  fruit  growers  on  account  of 
their  fondness  for  the  bark  of  trees  and  the  tender  growths  of  nursery 
stock.  They  also  destroy  young  grapevines  and  garden  crops.  A 
good  illustration  of  the  damage  to  agriculture  by  cottontails  was 
given  in  the  summer  of  1907  on  a  small  ranch  in  the  San  Joaquin 
Valley,  California,  where  the  valley  cottontails  completely  destroyed 
the  vines  on  3^  acres  along  one  side  of  a  young  vineyard  of  33  acres, 
the  loss  amounting  to  about  $500.  The  widespread  abundance  of 
cottontails  and  their  destructiveness  in  nearly  all  parts  of  their  range 
make  it  evident  that  the  aggregate  annual  loss  from  them  in  the 
entire  country  amounts  to  a  very  large  sum.  In  some  sections  their 
persistent  destruction  of  small  seedling  trees  interferes  seriously  with 
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the  efforts  of  the  Forest  Service  to  reforest  mountain  dopes.  Cot- 
tontails are  less  numerous  and  destructive  in  certain  areas  than  in 
others,  and  some  species  are  practically  harmless,  mainly  because  they 
live  in  sections  where  at  present  there  is  little  or  no  agriculture. 

Jack  rabbits  are  much  larger  than  cottontails,  and  are  restricted 
to  the  region  west  of  the  Mississippi  River.  From  the  first  arrival 
of  farmers  in  the  arid  region  of  the  West,  jack  rabbits  have  shown 
great  fondness  for  growing  crops.  For  this  reason,  even  when 
present  in  comparatively  small  numbers,  they  cause  considerable 
annual  loss.  They  invade  grainfields  and  often  take  up  permanent 
residence  in  growing  alfalfa.  They  destroy  not  only  grain  and 
forage  crops  but  also  vineyards,  nurseries,  and  orchards.  Jack 
rabbits  sometimes  become  excessively  abundant  over  large  areas, 
notably  in  Texas,  Colorado,  Utah,  Idaho,  Oregon,  and  California. 
During  the  periods  of  abundance  they  do  enormous  damage  to  agri- 
culture and  even  threaten  the  total  destruction  of  crops.  They  are 
reported  to  have  damaged  the  crops  of  Tulare  County,  California, 
to  the  amount  of  $600,000  in  a  single  year,  and  one  county  in  Idaho 
paid  $30,000  in  bounties  on  these  pests  in  a  year.  In  several  parts 
of  the  West  they  have  at  times  become  so  numerous  and  destructive 
that  the  people  have  organized  public  drives.  Poundlike  inclosures 
were  set  up,  with  wire  fences  leading  to  the  entrances.  The  rabbits 
were  then  driven  into  the  inclosures  and  killed  by  long  lines  of 
beaters.  In  this  way  as  many  as  20,000  jack  rabbits  have  been  killed 
in  a  single  drive  in  the  San  Joaquin  Valley,  California.®  The  experi- 
ence of  Australia  proves  that  rabbits  are  capable  of  destroying  the 
agricultural  welfare  of  great  regions. 

As  an  offset  to  the  damage  done  by  rabbits  it  should  be  stated 
that  they  have  a  high  food  value.  They  are  the  commonest  and  most 
widely  distributed  of  our  game  animals,  and  during  fall  and  winter 
countless  thousands  of  them  are  sold  in  markets  throughout  the  coun- 
try. The  total  value  of  the  rabbits  thus  sold  in  the  United  States, 
in  addition  to  those  consumed  in  the  country,  amounts  to  a  large  sum. 
It  has  recently  been  stated  that  about  2,000,000  varying  hares  are 
caught  each  winter  in  Maine,  half  of  which  are  shipped  out  of  the 
State. 

Rabbits  are  usually  most  numerous  in  the  arid  West  but  often  be- 
come extremely  plentiful  east  of  the  Mississippi.  During  the  winters 
from  1870  to  1874  I  repeatedly  saw  farmers  driving  large  wagons 
full  of  cottontails  through  the  streets  of  Chicago  and  selling  them  at 
absurdly  low  prices.  During  recent  years  the  demand  for  them  has 
increased,  so  that  they  now  command  ready  sale  at  good  prices. 

«  The  Jack  Babbits  of  the  United  States,  by  T.  S.  Palmer.  U.  S.  BloU  Sorr^ 
Bull.  No.  8,  1896,  contains  pliotographB  of  rabbit  drives. 
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In  addition  to  the  value  of  rabbit  flesh  for  food,  their  skins  are 
extensively  used.  The  fur  forms  the  basis  of  felt  for  hats  and  the 
skin  is  used  for  making  gelatine,  jujube,  sizing,  and  glue.  In  1895 
one  of  the  leading  furriers  of  New  York  estimated  that  1,500,000 
rabbit  skins  were  collected  annually  for  the  trade,  mainly  in  Mary- 
land, Virginia,  and  North  Carolina.  In  addition,  during  the  same 
year,  millions  of  rabbit  skins  were  imported  into  this  country  to 
supply  the  demand.    The  skins  vary  in  value  from  1  to  5  cents  each. 

USE  OF  THE  NAMES  HABE  AND  BABBIT. 

The  terms  hare  and  rabbit  were  first  used  to  distinguish  the  two 
well-known  European  species  Lefus  timidus  and  Lepua  eunicultcs 
(now  Oryctolagus  cuniculus) .  The  application  of  these  terms  has 
gradually  broadened  until  th^y  now  have  group  significance,  all 
members  of  the  circumpolar  genus  Lepus  belonging  to  the  hares,  while 
several  genera,  both  of  the  Old  World  and  of  the  New,  are  referable 
to  the  rabbits. 

The  essential  characters  relied  upon  by  European  authors  to 
distinguish  the  Old  World  hares  and  rabbits  are  that  hares  live  in 
forms  and  bring  forth  their  young  already  provided  with  a  well- 
developed  coat  of  hair  and  with  eyes  open ;  while  the  rabbits,  on  the 
other  hand,  live  in  burrows  and  bring  forth  their  young  naked  and 
with  eyes  closed.  These  writers  have  agreed  in  stating  that  all 
American  members  of  the  Leporidae  are  hares,  and  some  of  them  have 
assumed  and  stated  as  a  fact  that  their  young  are  bom  in  the  same 
condition  as  those  of  the  Old  World  hares.  In  reality  this  is  prob- 
ably true  only  of  the  American  species  belonging  to  the  genus  Lepus 
as  here  restricted  to  include  the  jack  rabbits  and  the  varying  and 
arctic  hares.  The  facts  given  below  prove  that  three  species  of  the 
genus  Sylvilagus  bring  forth  their  young  naked  and  blind,  as  do  the 
European  rabbits,  and  it  is  fairly  safe  to  assume  that  all  other  mem- 
bers of  the  genus  do  the  same.  In  addition,  the  habits  of  the  genera 
Brachylagus  and  Romerolagus  make  it  more  than  probable  that  in 
this  particular  they  agree  with  Sylvilagus.  While  some  of  the  spe- 
cies of  the  American  genus  Sylvilagus  commonly  use  forms,  all  make 
more  or  less  use  of  burrows,  usually  the  deserted  homes  of  other 
manmials,  or  of  shelters  under  rocks,  roots  of  trees,  and  similar 
places.  They  often  enlarge  the  ready-made  shelter  they  occupy,  but 
Brachylagus  and  Romerolagus  are  known  to  make  their  own  bur- 
rows or  tunnels,  and  even  some  of  the  cottontails  have  been  known  to 
make  shallow  burrows. 

Taking  the  condition  of  the  young  at  birth  as  a  criterion,  it  thus 
appears  that  the  term  rabbit  can  be  properly  used  in  a  general  way 
to  apply  to  all  the  species  which  have  the  burrowing  habit  more  or 
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less  prononnced  and  which  bring  forth  blind  and  naked  young;  while 
the  term  hare  should  be  restricted  to  the  species  which  practically 
always  use  forms  instead  of  burrows  and  bear  young  well  clothed 
with  fur  and  with  eyes  open  at  birth.  Common  usage  is  thus  correct 
in  applying  the  term  rabbit  to  the  American  cottontails  and  their 
small  relatives  of  North  and  South  America,  So  much  for  the 
technical  value  of  common  names;  but  in  the  un technical  terminology 
of  the  people  *  rabbit '  is  of  practically  universal  use  in  the  United 
States,  with  modifying  terms  according  to  the  species.  '  Jack  rabbit,' 
'  white-tailed  jack  rabbit,'  and  'snowshoe  rabbit '  are  names  used 
for  species  which  are  technically  hares,  but  attempts  to  change  names 
in  common  usage  for  book  names  are  worse  than  useless.  In  the  case 
of  the  common  varying  and  arctic  hares,  no  good  and  generally 
accepted  common  names  appear  to  be  available.  In  Mexico  the 
proper  distinction  is  in  common  use,  and  the  jack  rabbits  are  called 
liebre  (hare)  and  the  cottontails  conejo  (rabbit). 

coiroinoN  OP  the  TOUNa  at  bibth. 

It  is  well  known  that  the  arctic  hares,  jack  rabbits,  and  varying 
hares  bring  forth  their  young  fully  clothed  with  hair  and  with  their 
eyes  open,  but  I  have  been  unable  to  find  any  satisfactory  published 
information  on  the  condition  of  young  cottontails  at  birth.  Fortu- 
nately, however,  it  has  been  possible  to  gather  sufficient  evidence  to 
make  it  practically  certain  that  young  cottontails  are  born  naked  and 
blind. 

In  a  letter  dated  February  27,  1906,  Mr.  Howard  Lacey,  of  Kerr- 
ville,  Texas,  says:  "  I  have  read  somewhere  that  the  cottontail  brings 
forth  its  young  like  the  jack  rabbit  and  our  hare  at  home  [England], 
with  the  eyes  open  and  a  good  coat  of  fur  on  them.  I  have  often 
found  them  here  blind  and  naked,  like  our  old-country  rabbits."  The 
cottontail  referred  to  by  Mr.  Lacey  is  Sylvilagics  fioridanus  chapmani. 

A  recent  letter  from  Mr.  J.  D.  Mitchell,  Victoria,  Texas,  adds 
further  information  concerning  the  condition  of  the  newly  bom 
young  of  this  subspecies,  as  follows:  "  In  1861  to  1862,  my  brother 
and  myself  used  the  four  walls  of  an  old  concrete  gin  house  on  our 
plantation  in  Lavaca  County,  Texas,  as  a  rabbit  pen.  In  this  we  kept 
from  20  to  80  adult  rabbits.  In  those  two  years  I  believe  I  witnessed 
every  phase  in  the  domestic  life  of  the  cottontails.  *  *  *  I  have 
watched  the  mother  rabbit  build  her  nest — ^have  handled  the  young 
before  they  were  dry.  *  *  *  I  am  sure  that  the  young  come  into 
the  world  naked,  blind,  and  helpless.  The  skin  was  usually  dark 
where  the  brown  fur  would  be,  but  the  fur  had  not  reached  the  outer 
surface.  When  suckling  her  young,  the  mother  rabbit  does  not  scratch 
away  the  weed  and  grass  covering  to  the  nest,  but  skillfully  raises  it 
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and  gets  under  it,  curling  herself  around  the  outside  of  the  nest  and 
cuddling  her  young  to  the  center,  keeping  the  cover  intact  and  every- 
thing hid.  I  have  had  them  remain  quiet  and  continue  suckling  their 
yoimg  when  I  lifted  the  straw  covering  to  the  nest."  Mr.  Mitchell 
adds  that  the  young  of  the  Texas  swamp  rabbit  {SylvUcLgus  aguati- 
cus)  are  also  bom  blind  and  naked. 

Prof.  F.  E.  L.  Beal  informs  me  that  he  has  found  the  nest  of  Syl- 
vUagus  transitionalis  in  Massachusetts  and  of  S.  floridaniis  meamsi 
in  Iowa  containing  newly  bom  young  which  were  still  blind  and 
naked.  A  set  of  large  embryos  of  Syl/vilagvs  nuttalU  grangeri^  col- 
lected by  Vernon  Bailey  in  Wyoming,  are  without  a  trace  of  hair. 
Bailey  made  a  memorandiun  at  the  time  of  collecting  these  specimens 
that  they  were  nearly  ready  for  birth.* 

DIST&IBTJTION  OF  HABES  AND  BABBITS  IN  NOBTH  AMBBICA. 

The  Leporidse  are  practically  of  world-wide  distribution,  but  are 
not  native  to  Australia  nor  to  the  majority  of  oceanic  islands.  The 
family  is  divided  at  present  into  nine  recognizable  genera.  Of  these 
only  one,  the  circumpolar  genus  Lejms,  inhabits  parts  of  both  the  Old 
and  the  New  World. 

In  all  the  Old  World  there  are  now  six  recognized  generic  types, 
two  of  which,  Lepus  and  Oryctolagus^  are  wide  ranging.  The  others, 
Pronolagus  (South  Africa),  Nesolagua  (Sumatra),  Caprolagus 
(Southern  Himalaya),  and  Pentalagus  (Liu  Kiu  Islands,  off 
Japan),  are  widely  scattered  and  comparatively  local. 

The  number  and  variety  of  forms  of  the  Leporidse  appear  to  be 
greater  in  North  America  and  fewer  in  South  America  than  in  any 
of  the  other  continental  areas.  Of  the  four  genera  inhabiting  North 
America,  one  (Lejncs)  is  circumpolar;  two  {Brachylagvs  and  Rome- 
rolagus)  are  peculiar  to  this  continent,  and  the  other  {Sylvilagiis) 
is  common  to  both  North  and  South  America.  In  North  America  the 
genus  Lejms  is  represented  by  two  subgenera,  the  typical  subgenus 
Lepus  of  circumpolar  distribution  and  the  local  subgenus  Macroto- 
lagus.  Brachylagus  and  Romerolagus  are  monotypic  genera  of  local 
distribution.  Sylvilagus  is  divided  into  two  subgenera  (common 
to  both  North  and  South  America),  of  which  tjrpical  Sylvilagus 
reaches  its  highest  development  in  North  America,  and  Tapeti^  with 

o  Ab  this  paper  Is  passing  through  the  press  the  National  Moseum  has  received 
a  litter  of  six  very  young  Sylvilagus  floridanus  mallunts  collected  at  Cleveland 
Park,  Washington,  D.  C,  June  6, 1909,  by  Dr.  A.  Hrdlicka.  They  are  apparently 
several  days  old,  but  the  eyes  are  closed,  the  ears  are  like  rounded  fleshy  pads, 
and  the  body  is  thinly  covered  with  the  fine  short  tips  of  the  starting  pelage, 
through  which  the  skin  is  apparent  They  are  very  different  from  young  Lepua 
of  the  same  age,  and  furnish  additional  evidence  that  the  young  of  Sylvilagus 
are  blind  and  naked  at  birth. 
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the  greatest  range  of  all  American  subgenera  of  rabbits,  extends 
from  the  Dismal  Swamp  of  Virginia  to  northern  Patagonia  and 
reaches  its  greatest  development  in  South  America. 

The  total  range  of  the  family  in  America  covers  the  entire  breadth 
of  the  continents,  and  extends  from  88**  north  latitude,  in  northern 
Greenland,  south  to  beyond  40°  south  latitude  in  northern  Pata- 
gonia. Its  vertical  range  extends  from  sea  level  to  above  timberline, 
reaching  an  elevation  of  more  than  14,000  feet  on  some  of  the  high 
mountains  of  Mexico. 

The  LeporidflB  of  North  America  reach  their  greatest  development 
in  abundance  of  individuals  and  in  number  of  specific  and  sob* 
generic  types  on  and  about  the  inmiediate  borders  of  a  great  elevated 
interior  region,  extending  in  a  northerly  and  southerly  direction 
from  the  northern  United  States  to  central  Mexico.  (See  fig.  1.)  In 
the  United  States  the  northern  part  of  this  region  coincides  with  the 
Great  Basin  area,  whose  limits  may  be  given  roughly  as  reaching  on 
the  east  to  the  Rocky  Mountains,  on  the  north  to  the  mountains  of 
central  Idaho  and  the  northern  border  of  the  Plains  of  the  Colimi- 
bia,  and  on  the  west  to  the  Sierra-Cascade  mountain  system.  From 
the  southern  border  of  the  Great  Basin  it  extends  southeasterly  across 
the  plateaus  of  Arizona  and  New  Mexico  and  thence  south  to  include 
the  Tableland  of  Mexico.  In  Mexico  it  is  limited  on  the  west  by  the 
Sierra  Madre ;  on  the  east  by  the  Cordillera  of  the  East,  and  on  the 
south  by  the  southern  border  of  the  Valley  of  Mexico  and  Plains  of 
Puebla.  The  Desert  Plateau  region  is  about  2,000  miles  in  length, 
north  and  south,  and  is  broadest  in  the  northern  half,  where  it  reaches 
a  width  of  about  800  miles;  to  the  southward  it  narrows  to  a  blunt 
point.  It  is  made  up  mainly  of  elevated  treeless  plains  averaging 
from  3,000  to  7,000  feet  above  sea  level  in  the  north,  and  gradually 
decreasing  to  from  3,000  to  5,000  feet  near  the  Mexican  boundary, 
whence  it  rises  gradually  southward  to  6,000  or  8,000  feet  on  the 
Plains  of  Puebla.  Scattered  over  these  irregular  plains  are  nu- 
merous more  or  less  isolated  mountains  and  small  ranges.  Tlie 
climate  throughout  most  of  the  area  is  hot  and  extremely  arid  in 
summer.  So  scanty  and  irregular  is  Hie  rainfall  that  the  vegetation 
of  the  plains  consists  largely  of  scrubby  shrubs  and  peculiar  desert 
forms  of  plant  life,  such  as  cactuses,  yuccas,  and  agaves.  The  streams 
are  often  bordered  with  willows  and  cottonwoods.  The  tops  of  the 
mountains,  when  sufficiently  high,  are  usually  covered  with  open 
coniferous  forests.  The  plains  within  this  region  lie  mainly  within 
the  arid  upper  and  lower  Sonoran  life  zones.  From  its  climatic  and 
topographic  features  this  great  interior  area  may  be  called  the 
American  Desert  Plateau  region. 

The  rabbit  fauna  of  the  Desert  Plateau  includes  representatives  of 
all  of  the  four  genera  and  all  but  one  of  the  subgenera  known  to 
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oeeur  in  North  Amerioa.  The  tniHBJng  subgenus,  Tapeti^  belongs 
mainlj  to  tropical  America  and  the  southeast  coast  region  of  the 
United  States,  and  is  preeminently  a  forest-loving  group*  One 
representative  of  Tapeti^  SylvilaguB  gdbhi  truei^  lives  along  the  sea- 
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ward  slope  ocf  the  Cordillera  forming  the  east  border  of  the  Desert 
Plateau  in  Mexico. 

The  area  richest  in  hares  and  rabbits  within  the  American  .Desert 
Plateau  is  near  its  extreme  southern  end.    Here,  within  a  .district 
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40  miles  in  diameter,  about  the  eastern  bordw  of  the  Valley  of  Mexi* 
CO,  live  representatives  of  three  genera  and  six  well-marked  species, 
as  follows:  Lepv^  califomicus  festinus^  L.  caUotis^  SylvUagtcs  ftari- 
danus  orizabce^  S.  auduhoni  parvulus^  8.  ounictdarius^  and  RomerdUir 
gns  nelsoni. 

Elsewhere  the  nearest  approach  to  this  local  abundance  of  species 
is  near  the  extreme  northern  limit  of  the  Desert  Plateau  in  southern 
Idaho,  where  in  a  similarly  limited  district  live  three  genera  repre- 
sented by  five  species,  as  follows:  Lepus  campeatris  townsendi^  L, 
ealifomicus  wdllawalla^  L.  hairdi^  Sylvilagua  nuttaUiy  and  Bracky- 
lagtts  idahoenais. 

These  two  large  local  assemblages  of  species  suggest  the  possi- 
bility that  the  Desert  Plateau  has  had  two  centers  of  development  and 
distribution  of  rabbits.  The  northern  part  appears  to  have  developed 
Brachijlagu8  idahoensis  and  Sylvilagus  nuttalli  in  addition  to  the 
black- tailed  jack  rabbits  of  the  Lepus  califomicus  group.  The 
southern  end  of  the  Desert  Plateau  produced  Romerolagua  nelsoni 
with  the  largest  and  most  strongly  marked  species  of  cottontail, 
SylvUagus  cunicularius^  and  the  peculiar  group  of  white-sided  jack 
rabbits  of  which  Lepus  ccdlotis  is  typical.  The  distribution  of  the 
two  groups  of  black-tailed  jack  rabbits  is  especially  suggestive  in 
this  connection,  as  the  gray-sided  or  califomicus  group  is  abundant 
in  the  United  States,  and  decreases  in  number  of  forms  and  indi- 
viduals south  of  the  Mexican  boundary,  while  the  white-sided  or 
caUotis  group  is  most  abundant  in  Mexico,  and  ends  abruptly  a  little 
north  of  the  Mexican  boundary. 

The  Desert  Plateau,  within  which  the  American  Leporidaa  have 
developed  so  greatly,  is  characterized  also  by  various  other  desert- 
loving  mammals,  especially  rodents,  which  appear  to  have  originated 
within  its  confines  and  thence  to  have  extended  their  ranges  over 
suitable  adjacent  regions.  The  most  striking  of  these  are  the  numer- 
ous pouched  rodents  belonging  to  the  family  Geomyidse  {OeomySj 
Zygogeomys^  Platygeomys,  Cratogeomys^  Pappogeomys^  and  Thxh 
momys)  and  the  femily  Heteromyidce,  including  the  kangaroo  rats 
{Perodipus^  Dipodomys^  Microdipodops)  and  pocket  mice  {Perogna" 
thus  J  Heteromys). 

The  scarcity  of  rabbits,  both  individuals  and  species,  in  such  humid, 
heavily  forested  sections  as  exist  on  the  northwest  coast  and  even 
in  the  wooded  eastern  third  of  the  United  States  is  in  strong  con- 
trast to  their  abundance  on  the  arid  plains  of  the  Desert  Plateau. 

The  vertical  range  of  rabbits  appears  to  be  governed  only  by  the 
presence  or  absence  of  sufficient  vegetation  for  food  and  shelter,  and 
extends  from  the  tropical  coast  to  above  timberline,  sometimes  on  the 
lofty  volcanoes  of  Mexico  reaching  an  altitude  of  over  14,000  feet 
This  great  difference  of  altitude  is  covered  in  Mexico  by  the  com- 
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bined  ranges  of  two  geographic  races  of  the  most  widely  distributed 
cottontail  rabbit,  Sylvilagus  floridanua.  One  of  these,  8.  f.  con- 
nectenBy  occupies  the  tropical  coast  region  and  lower  slopes  of  Mount 
Orizaba ;  the  other,  S.  f.  orizahce^  ranges  thence  to  above  timberline. 

From  the  northern  border  of  the  United  States  to  the  arctic  re- 
gions live  various  members  of  the  subgenus  Lepvs.  The  northern- 
most of  these  is  a  group  of  species  occupying  the  des(date  arctic  bar- 
rels and  known  as  arctic  hares,  which  form  part  of  a  group  of  closely 
related  species  having  a  circumpolar  distribution. 

The  other  two  groups  of  species  in  the  American  section  of  the 
subgenus  Lepus  are  the  white-tailed  jack  rabbits  (Z.  cofnvpestris) 
and  the  varying  hares  belonging  to  the  Lepu8  amerioanvs  group. 
Both  groups  inhabit  a  more  southerly  range  than  the  arctic  hares, 
and  are  peculiar  to  North  America. 

Ninety-seven  species  and  subspecies  of  hares  and  rabbits  are  here 
recognized  as  living  within  the  limits  of  North  America.  Of  these, 
48  have  their  ranges  wholly  north  of  the  northern  border  of  Mexico, 
84  live  wholly  south  of  that  line,  while  14  occupy  territory  on  both 
sides  of  the  border.  Fifty-four  species  and  subspecies,  or  more  than 
half  the  entire  number  Imown  in  North  America,  have  all  or  part 
of  their  ranges  within  the  borders  of  the  United  States  exclusive  of 
Alaska.  SyVoUagus  "floTidanus  chiapensis  reaches  Nicaragua  and 
S.  /.  aztecncs  ranges  to  northern  Costa  Rica,  but  Sylvilagus  gahhi 
and  its  two  subspecies,  tniei  and  incitatus^  are  the  best  known  rabbits 
in  the  coimtry  between  the  southern  border  of  Mexico  and  Panama. 

As  would  be  expected,  various  types  of  rabbits  have  spread  from 
their  center  of  abundance  on  the  Desert  Plateau,  easterly  across  the 
Rocky  Mountains  and  over  the  Great  Plains,  and  westerly  through 
passes  in  the  mountains  to  the  Pacific.  In  the  extreme  southern 
United  States  and  northern  Mexico  the  continent  narrows  and  is  so 
homogeneous  in  climate  and  other  physical  characteristics  that  the 
Desert  Plateau  subgenus,  MacrotolaguSj  ranges  entirely  across  and 
touches  both  coasts. 

Bepresentatives  of  only  two  Desert  Plateau  subgenera,  Sylvilagus 
and  Macrotolagtis^  extend  their  ranges  beyond  the  Isthmus  of  Tehuan- 
tepec,  the  last  named  passing  the  isthmus  only  a  short  distance. 
This  would  appear  to  indicate  that  the  isthmus  once  formed  a  barrier 
which  these  rabbits  have  crossed  in  comparatively  recent  time.  On 
the  other  hand,  the  tropical  American  subgenus,  Tapeti  (including 
the  swamp  rabbits  of  the  southeastern  United  States),  which  is 
widely  represented  by  many  species  in  South  America,  appears  to  be 
intrusive  north  of  the  Isthmus  of  Tehuantepec. 

Tapeti,  like  all  other  peculiarly  American  rabbits,  imdoubtedly 
originated  in  North  America  north  of  the  Isthmus  of  Tehuantepec 
This  probability  is  strongly  supported  by  the  close  relationship  be- 
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tween  the  subgenera  Tapeii  and  Sylvilagus.  In  fact  Taped  appears 
like  an  offshoot  from  the  same  ancestry  as  the  subgenus  SyhnlaguSj 
developed  by  isolation  in  the  Tropics.  The  ancestors  of  TapeU  must 
have  ranged  from  the  north  to  beyond  the  Isthmus  of  Tehuantepec 
and  have  been*  isolated  in  Central  and  South  America  sufficiently  long 
for  the  development  of  the  present  subgeneric  characters.  After- 
wards, because  of  changed  physical  conditions,  the  barrier  at  the 
isthmus  was  removed,  and  the  intrusive  movement  of  Tapeii  to  the 
north  began.  The  subgenus  worked  along  the  eastern  coastal  region 
as  far  as  the  southeastern  United  States,  after  which  a  change  of 
climatic  conditions  in  the  coast  region  of  southern  Texas  and  north- 
eastern Mexico  caused  a  break  in  the  continuity  of  the  range  of  Tapeti 
whereby  the  ancestors  of  the  swamp  rabbits  of  the  United  States 
were  isolated  from  their  close  relatives,  the  wood  rabbits  of  the 
tropical  forests  in  eastern  Mexico. 

CHANGES   IN   DISTRIBUTION. 

Changes  in  the  distribution  of  a  number  of  American  hares  and 
rabbits  appear  to  be  taking  place  continually.  Some  of  these  are 
temporary,  as  when  through  disease  certain  districts  are  depopulated, 
only  to  be  reoccupied  a  few  years  later.  But  the  main  and  most 
permanent  changes  of  distribution  are  caused  by  man.  The  extension 
of  the  farming  area  in  the  United  States  and  Canada,  deforestation 
of  the  countrj*^,  and  destruction  of  many  of  the  natural  enemies  of 
cottontails,  such  as  birds  and  beasts  of  prey,  has  resulted  in  consider- 
able permanent  extensions  of  the  ranges  of  several  species.  It  is 
altogether  probable  that  previous  to  the  settlement  of  the  country 
and  its  deforestation  cottontails  were  unknown  in  a  large  part  of 
the  eastern  United  States.  Of  some  extensions  of  their  ranges  we 
have  definite  records.  Mr.  J.  H.  Fleming  writes  that  the  cottontail 
(;S'.  /.  meamsi)  is  not  considered  to  have  been  indigenous  in  any  part 
of  Ontario,  Canada.  It  was  first  recorded  at  Niagara  in  1871,  and 
since  then  has  spread  gradually  northward.  In  January,  1908, 
Fleming  reported  it  from  the  south  shore  of  Lake  Simcoe,  Ontario, 
and  from  well  along  the  Canadian  shores  of  Lakes  Huron  and  Onta- 
rio, and  Gerrit  S.  Miller,  jr.,  records  its  eastward  extension  from 
Geneva  to  Peterboro,  in  central  New  York,  subsequent  to  1870. 

Within  an  even  more  recent  period  Dr.  A.  K.  Fisher  has  noted  the 
extension  of  S.  transition alis  northward  to  the  shore  of  Lake  G^eorge, 
where  it  was  numerous  in  the  fall  of  1907. 

Vernon  Bailey  informs  me  that  within  the  last  ten  or  twelve  years 
Lepus  campeatria  has  followed  the  extension  of  farms  in  central 
Minnesota  and  mbved  eastward  across  the  Mississippi  from  its  former 
range  on  the  prairies  for  50  or  60  miles  to  Elk  River.  In  the  early 
eighties  the  cottontail  {8,  f.  meamsi)  in  this  same  re^on  extended 
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its  range  north  from  near  Minneapolis,  and  ndw  has  occupied  the 
country  to  a  point  well  north  of  Elk  Biver,  in  Minnesota,  and  to 
Gordon,  in  northwestern  Wisconsin. 

A  progressive  restriction  of  the  area  occupied  by  varying  hares 
appears  to  be  taking  place  all  along  the  southern  border  of  their  range. 
This  is  largely  due  to  deforestation,  and  is  accompanied  by  an  equally 
steady  coextensive  northward  extension  of  the  range  of  the  cottontails. 

In  the  southern  half  of  New  York  and  the  New  England  States 
varying  hares  have  nearly  or  quite  disappeared  from  many  localities 
where  they  were  formerly  numerous.  They  were  once  abundant  in 
the  forested  parts  of  the  Canadian  and  transition  zones  in  Pennsyl- 
vania and  New  Jersey,  but  are  now  nearly  gone  in  the  latter  State, 
and  ranain  only  in  many  isolated  areas  in  the  Allegheny  and  Blue 
Kidge  mountains  of  Pennsylvania.  Farther  south  their  range  in  the 
mountains  of  Virginia  and  West  Virginia  is  becoming  similarly  re- 
stricted. The  lessening  range  of  this  hare  is  accompanied  by  the  in- 
creasing range  of  the  cottontails,  Syhnlag^ia  /.  mallurua^  S.  /.  meamsi^ 
and  aS.  trmudtionalis. 

In  addition  to  self-operating  changes  in  the  distribution  of  these 
animals,  man  has  interfered  directly  in  a  few  cases,  and  has  intro- 
duced species  where  they  were  not  native.  The  introduction  of  vary- 
ing hares  in  Newfoimdland  and  of  varying  hares  and  cottontails  on 
Nantucket  Island  may  be  cited  as  examples. 

HABITS. 

The  habits  of  the  American  cottontails  and  jack  rabbits  in  the  well- 
populated  parts  of  the  United  States  are  fairly  well  knoAvn  and  are 
generally  considered  typical  of  the  rabbit  family  as  a  whole.  This 
belief  holds  true  for  a  majority  of  the  species,  but  among  the  others 
are  some  interesting,  and  in  a  few  cases  extraordinary,  differences  in 
habits.  Much,  however,  yet  remains  to  be  learned  of  the  life  his- 
tories even  of  the  best-known  species.  Practically  all  the  species  ai'e 
mainly  crepuscular  or  nocturnal,  although  some  of  them,  especially 
the  jack  rabbits,  often  move  about  by  day,  particularly  in  cloudy 
weather.  When  hares  or  rabbits  become  very  abundant  and  food  is 
scarce,  they  are  often  forced  to  become  more  diurnal  than  under  usual 
conditions.  All  the  species  of  Lepus  make  nest-like  '  forms '  in 
sheltered  spots,  in  which  they  conceal  themselves  during  the  day; 
although  in  summer  Lepus  campestris  sometimes  uses  the  deserted 
holes  of  other  mammals,  and  in  winter  burrows  into  the  snow  for 
protection  from  the  bitter  cold,  and  from  the  birds  and  beasts  of  prey 
on  the  open  plains  where  it  lives. 

Most  members  of  the  genus  Sylvtlagus  use  both  forms  and  the  de- 
serted burrows  of  other  mammals,  or  find  shelter  under  rocks,  roots  of 
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trees,  and  similar  plaoe&  Forms  are  in  common  use  in  summer  and 
in  regions  which  have  a  warm  winter  climate,  but  some  species  ha- 
bitually use  old  burrows,  which  they  sometimes  enlarge.  The  forms 
are  usually  made  under  the  shelter  of  dense  herbage  or  under  low 
bru^y  growths,  and  the  owner  spends  the  day  in  them  regularly  for 
considerable  periods.  The  females  of  many,  if  not  all,  species  of 
Sylvilagvs  make  soft,  warm  nests  of  fine  grass,  leaves,  and  other  veg- 
etable material,  lined  with  hair  from  their  own  bodies,  and  in  these 
nests  the  young  are  bom  and  lie  concealed,  like  mice  in  a  nest,  while 
small  and  helpless.  The  nests  of  cottontails  are  usually  placed  in  a 
bowl-shaped  depression  in  the  ground  in  some  sheltered  spot,  and 
during  the  absence  of  the  parent  the  young  are  covered  and  com* 
pletely  concealed  by  the  material  of  the  nest.  At  such  times  the  top 
of  the  nest  is  so  like  the  surrounding  surface  of  the  ground,  on  whidi 
lie  dead  leaves  and  grasses,  that  its  presence  can  be  detected  only  by 
chance.  Various  subspecies  of  Sylvilagus  auduhoni^  a  group  living 
mainly  on  more  or  less  open  plains  of  the  arid  regions,  commonly 
need  more  secure  shelter  than  is  afforded  by  a  form  in  the  scanty 
herbage  of  their  home  and,  more  frequently  than  the  8ubq)ecies  of 
-floridanus^  they  occupy  the  deserted  burrows  of  other  mammals  or 
the  secure  refuge  of  holes  under  rocks,  or  crevices  among  stone  walls 
and  in  rocky  ledges.  They  even  take  possession  of  the  space  under 
floors  of  outbuildings  about  ranches,  and  I  have  fotmd  families  of 
six  or  eight  living  under  deserted  ranch  houses.  In  some  cases  they 
enlarge  burrows  or  dig  the  dirt  from  between  rocks  or  under  boards 
to  make  an  entrance  under  a  bouse,  but  appear  never  to  make  witirely 
new  burrows. 

Brachylagus  idahoensis  is  the  only  American  species  known  habit- 
ually to  make  its  own  burrows  in  the  ground.  Vernon  Bailey  has 
discovered  that,  while  it  frequently  makes  use  of  deserted  badger 
holes,  it  commonly  digs  burrows,  which  are  often  connected  on  the 
surface  by  well-marked  runways. 

Romerolagus  nelsoni  makes  its  own  runways,  and  tunnels  among 
dense  masses  of  coarse  grass ;  in  fact,  it  has  many  of  the  habits  of  a 
giant  field  mouse  (Microtus).  The  tropical  representatives  of  Tapeti 
within  our  limits  live  in  dense  undergrowth  and  make  runways 
through  the  thickets.  The  swamp  rabbits  of  the  same  subgenus  live 
in  the  wooded  lowlands  of  the  southeastern  United  States,  and  are 
remarkable  for  liking  wet  situations.  Their  habits  are  semiaquatic, 
and  they  swim  with  the  greate>st  freedom.  Bachman's  interesting 
account  of  Sylvilagus  palustris  gives  a  good  idea  of  the  strange  habits 
of  species  of  this  group,  which  are  very  different  from  those  of  any 
other  American  rabbits.®  This  author  states  that  S.  palvstria  makes  a 
domed  nest  for  its  young  with  an  entrance  on  one  side. 

*»  Quadrupeds  of  North  America,  I,  pp.  152-155,  1849. 
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DI8BASE& 

In  the  Western  United  States  and  Canada  rabbits,  including  jack 
rabbits,  varying  hares,  and  cottontails,  periodically  become  exces- 
sively abundant  Then  a  fatal  disease  breaks  out,  apparently  an 
epidemic,  and  within  two  years  or  so  they  almost  totally  disappear 
from  vast  areas.  The  exact  nature  of  these  epidemics  remains  to 
be  determined.  MacFarlane  speaks  of  a  disease  occurring  each 
decade  among  the  varying  hares  in  northern  Canada,  and  states 
that  it  "  affects  the  head  and  throat  of  the  victims."  In  the  upper 
Mackenzie  River  region  during  the  winter  of  1904  E.  A.  Preble 
foimd  varying  hares  extremely  numerous,  and  great  numbers  were 
dying  from  an  epidemic.  His  examinations  showed  that  the  throats 
and  lungs  of  the  diseased  animals  were  much  inflamed,  the  viscera 
excessively  moist,  and  their  flesh  and  skin  very  dry.  The  epidemic 
witnessed  by  Preble  continued  the  following  year  or  two  and  ex- 
tended over  a  large  part  of  Canada,  even  reaching  to  the  Magdalen 
Islands,  off  the  east  coast.  Before  the  disease  reached  these  islands 
varying  hares  were  extremely  abundant ;  but  in  the  summer  of  1907 
W.  H.  Osgood  spent  a  large  part  of  his  time  for  a  week,  aided  by 
native  hunters,  trying  to  secure  there  iq)ecimens  of  these  animals, 
without  even  seeing  fresh  signs  of  one.  This  case  is  typical  of  the 
conditions  which  usually  prevail  over  the  range  of  a  species  which, 
after  a  period  of  great  abundance,  has  suffered  from  one  of  these 
deadly  epidemics.  There  is  a  general  belief  in  the  areas  where 
these  epidemics  occur  that  they  recur  with  some  regularity.  Accord- 
ing to  Bendire  the  people  of  southern  Idaho  thought  they  occurred 
among  the  jack  rabbits  every  five  or  six  years.  In  the  Mackenzie 
region  Preble  learned  that  the  residents  believe  they  recur  about 
every  seven  years. 

Mr.  A.  G.  Maddren  reports  that  during  the  winter  of  1906-7 
most  of  the  varying  hares  died  in  the  Copper  River  region,  Alaska. 
During  the  summer  of  1907  he  saw  quantities  of  white  fur  in  patches 
wherever  he  went  in  this  region,  the  fur  being  often  lodged  in  the 
bushes  at  the  level  of  the  winter  snow,  showing  that  the  animals 
had  died  in  midwinter.  During  the  summer  of  1908  these  hares 
were  extremely  scarce  along  the  entire  course  of  the  Innoko  River, 
thus  showing  that  the  same  epidemic  that  killed  them  in  the  Copper 
River  country  had  extended  across  into  the  lower  Yukon  Valley. 
During  the  winter  and  spring  of  1908  Mr.  Charles  Sheldon  noted 
the  extreme  scarcity  of  varying  hares  at  the  north  base  of  Mount 
McKinley  and  in  the  Tanana  River  Valley. 

Jack  rabbits,  especially  in  California,  often  have  under  the  skit 
of  the  body  large,  watery,  tumor-like  gatherings  which  contain 
the  larvce  of  a  tapeworm  (Taenia  aerialis).    The  skin  of  jack  rab- 
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bits,  and  less  commonly  of  ^ott<^ntaiIs,  is  sometimes  infested  with 
the  larvae  of  a  fly.  These  grubs  are  known  as  '  warbles,'  A  more 
curious  but  less  serious  disease  is  most  common  among  cottontails 
west  of  the  Mississippi  River.  This  is  the  growth  of  long,  conical, 
horn-like  excrescences  on  the  skin,  usually  on  the  head,  which  ap- 
pear to  have  a  close  similarity  to  warts  and  not  to  affect  the  general 
health  of  the  victim.  These  excrescences  vary  in  number  from  one 
to  half  a  dozen  and  are  an  inch  or  two  in  length.  They  stand  out 
at  right  angles  from  the  skin  and  look  like  little  horns.  Sometime 
they  grow  symmetrically  on  the  top  and  sides  of  the  head,  giving 
the  animal  a  remarkable  appearance. 

INCREASE  AFTER  EPmEMICS. 

From  Preble's  observations  among  the  varying  hares,  the  number 
of  young  in  a  litter  is  reduced  during  the  periods  of  epidemic 
MacFariane  says:  ^A  litter  usually  consists  of  three  or  four;  but 
when  on  the  '  periodic '  increase  [after  an  epidemic]  females  have 
been  known  to  have  as  many  as  six,  eight,  and  even  ten  at  a  time, 
and  then  gradually  return  to  three  or  four."  This  increased  birthrate 
helps  to  account  for  the  extraordinary  rapidity  with  which  ranges 
are  restocked  with  rabbits  after  epidemics;  for  comparatively  few 
ere  left  alive  within  the  depopulated  areas. 

DISTBIBUTION  OF  COLOB. 

The  typical  color  pattern  of  American  rabbits  consists  of  a  nearly 
uniform  grayish  or  buffy  brownish  shade  over  the  upperparts  of  the 
head  and  body;  a  broad  band  of  similar,  but  usually  clearer,  color 
across  the  underside  of  the  neck;  uniform  white  or  whitish  over  all 
or  most  of  the  remainder  of  the  lowerparts,  and  a  patch  of  unmixed 
gray,  buffy,  black,  or  rusty  on  the  nape. 

In  summer  pelage  the  prairie  hare  (Lepus  campestris)  and  the 
varying  hares,  and  in  ordinary  pelage  Brachylagns  and  Romerolagv^^ 
have  the  back  and  sides  of  a  nearly  uniform  color.  When  the  sides 
of  any  of  the  foregoing  species  are  slightly  paler  than  the  middle 
of  the  back,  tlie  difference  is  due  to  the  greater  abundance  of 
black  hairs  on  the  back.  On  the  other  hand,  most  of  the  cottontails 
(genus  Sylvilagus)  and  most  of  the  subspecies  of  Lepus  calif omicus 
.(the  common  jack  rabbits  of  the  western  United  States)  have  the 
sides  distinctly  paler  than  the  top  of  the  back,  and  the  rump  usually 
paler  than  the  rest  of  the  back;  sometimes  enough  so  to  make  a  dis- 
tinct ,^ayish  rump  patch  in  strong  contrast  to  the  darker  back.  In 
fr^sh  pelage  there  is  often  a  long  oval  darker  area  which  covers  the 
top  of  the  back  from  the  front  of  the  shoulders  to  the  rump,  and  is 
outlined  below  by  a  paler  grayish  or  pale  buffy  wash  on  the  surface 
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of  the  sides  and  rump.  This  dark  area  may  be  called  tiie  mantle, 
dose  exammation  often  shows  that  the  contrast  of  surface  shades 
whidi  distinguishes  the  dark  mantle  from  the  pale  areas  on  the  rump 
and  sides  extends  also  in  a  less  degree  to  the  colors  of  the  underfur, 
so  that  the  contrasting  areas  are  still  apparent  when  the  outer  hairs 
wear  away  and  expose  the  underfur.  The  same  pattern — a  dark 
mantle  covering  the  top  of  the  back  and  outlined  by  pale  sides  and 
rump — is  well  .marked  in  the  winter  pelage  of  Leffus  campestris 
along  the  southern  border  of  its  range  (Kansas  and  Colorado), 
where  it  does  not  become  entirely  white.  The  real  significance  of 
the  pale  sides  and  rump  contrasting  with  a  dark  dorsal  area  is  strik- 
ingly shown  in  the  Lepus  callotis^  or  white-sided  group  of  jack 
rabbits,  which  includes  Lepus  callotis^  L,  flavigulimg^  L.  altamircBj 
L.  gaUlardi^  and  i.  alleni^  with  the  subspecies  of  the  two  last  named. 
This  group  of  species  is  characterized  by  a  dark  huffy  mantle  cover- 
ing the  top  of  the  back  and  sharply  outlined  by  whitish  or  iron-gray 
sides  and  rump,  the  white  or  pale  gray  of  the  sides  being  continuous 
with  the  white  on  the  abdomen.  That  the  striking  color  pattern  of 
these  species  is  a  form  of  directive  coloraticm,  as  in  the  case  of  the 
white  rump  patch  of  the  prong-horn  antelope,  is  proved  by  observar 
tions  made  by  Goldman  and  myself  in.  Mexico.  We  have  started 
numerous  individuals  of  L.  cailotis^  i*  fiaviffularU^  and  L,  alleni 
from  their  forms,  and  seen  them  move  off  in  short  zigzag  courses^ 
and  at  eadb  turn  the  dark  mantle  was  shifted  to  the  opposite  side 
and  the  whitish  area  of  the  side  drawn  up  nearly  or  quite  to  the 
dorsal  line,  thus  presenting  to  our  view  an  entirely  whitish  side, 
which  flawed  out  brilliantly  in  the  simlight.  At  a  distance,  during 
this  performance,  the  jack  rabbits  appeared  to  be  almost,  entirely 
white.  A  more  detailed  account  of  this  habit  is  givan  in  the  prelim* 
inary  notes  to  the  descriptions  of  the  members  of  this  group  (p.  115), 
It  may  be  added  here  that  these  species,  like  the  antelope,  commonly 
live  on  open  plains.  The  frontispiece  illustrates  the  manner  in  which 
the  dark  mantle  is  drawn  over  and  the  white  area  enlarged. 

The  discovery  that  there  is  a  group  of  jack  rabbits  in  which  the 
color  pattern  is  used  for  a  definite  purpose  raises  an  interesting  quesr 
tion  concerning  the  significance  of  the  traces  of  this  same  pattern  in 
other  species,  both  of  Lepus  and  of  Sylvilagus,  Are  they  instapce^ 
of  parallel  development  toward  the  same  white-sided  pattern  as  that 
of  caUotis,  or  are  these  species  losing  a  pattern  which,  once  common 
to  all,  is  now  fully  retained  only  by  the  white-sided  jack  rabbits  of  the 
southwestern  United  States  and  Mexico?  The  theory  of  parallel 
development  appears  to  fit  the  case  most  reasonably. 

The  distribution  of  color  cm  the  majority  of  American  rabbits 
living  in  temperate  and  hot  climates — darkest  on  top  of  the  back, 
paler  on  the  sides,  and  white  on  the  underside  of  th^  body — con- 
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forms  to  the  color  scheme  best  adapted  to  protective  purposes  as 
demonstrated  in  his  study  of  birds  and  mammals  by  Abbott  H. 
Thayer.  The  arctic  hares  in  gray  sununer  pelage  reverse  this  dis- 
tribution of  color  and  have  the  top  of  the  back  lighter  than  the  sides 
and  the  dusky  color  on  the  sides  increasing  in  intensity  downward, 
thus  becixning  darkest  along  the  lower  flanks  next  to  the  pale  ab- 
domen. 

All  of  the  members  of  the  subgenus  MacrotolaguB^  which  includes 
the  white-sided  as  well  as  the  gray-sided,  or  calif  amicus^  group  of 
jack  rabbits,  have  a  distinct  black  line  along  the  middle  of  the  lower 
rump  and  upperside  of  the  tail.  The  arctic  hares,  and  the  prairie 
hare  in  most  of  its  range,  have  the  top  of  the  tail  pure  white,  Lepus 
campestris  townsendi,  however,  commonly  has  more  or  less  dusky  or 
black  on  the  upperside  of  the  tail.  This  character  is  most  strongly 
marked  in  specimens  from  southwestern  Colorado.  One  individual 
from  Coventry,  Colorado,  has  a  broad  black  line  on  the  tail  about  as 
strongly  marked  as  in  Lepus  c.  texiantis.  Here  appears  to  be  another 
instance  of  parallel  development  in  an  area  where  two  distinct  species 
are  subjected  to  the  same  conditions.  The  upperparts  of  the  cotton- 
tails are  usually  a  mixture  of  gray,  buffy,  and  dusky,  producing  a 
neutral  shade  very  effective  for  purposes  of  concealment  The 
result  of  environment  <hi  these  dull  colors  has  been  to  bring  about 
close  resemblance  or  parallelism  between  races  of  distinct  species  oc- 
cupying the  same  or  closely  adjacent  territory.  For  instance,  speci- 
mens of  SylvUag%L8  auduboni  warreni  and  S.  mtttaUi  pinetis  are  often 
practically  indistinguishable  in  color.  The  same  close  resemblance 
appears  between  specimens  of  S.  ctudiAord  haUeyi  from  the  east  base 
of  the  Kocky  Mountains  in  Colorado  and  specimens  of  S.  fioridanus 
similis  from  the  same  region.  Other  cases  of  the  same  kind  exist, 
and  show  that  like  climatic  conditions  often  produce  the  same  or 
closely  similar  colors  in  dissimilar  species  of  rabbits. 

KBLANISM  AND  ALBINISM. 

Both  melanism  and  albinism  are  extremely  rare  among  American 
rabbits.  I  have  seen  two  melanistic  specimens,  one  of  Sylvil<igus 
palustris  paludicola  and  one  of  Lepus  americanus  virginianus^  and 
two  albinistic  individuals,  one  of  SylvUagua  fioridanus  maUurus  and 
one  of  S.  transitionalis. 

DICHBOMATISM. 

Among  the  darker  colored  hares  and  cottontails  it  is  difficult  to 
find  evidence  of  dichromatism,  but  among  same  of  the  paler  forms 
it  is  distinct.  It  is  most  evident  among  the  paler  subspecies  of  Lepus 
calif  amicus  and  Sylvilagus  auduboni.  Lepus  c.  desertioola  and  L.  c 
texianus.  and  also  Sylvilagus  a*  ari^ona  and  JS*  a*  mniary  are  charac^ 
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terized  by  the  generally  pale  gray  color  of  their  upperparts,  but  oc- 
casional individuals  occur  sporadically  throughout  the  ranges  of 
these  forms  which  are  strongly  buify  or  even  ochraceous  buify. 
These  individuals  are  often  indistinguishable  in  color  from  another 
subspecies  occupying  a  different  area.  The  converse  of  this  condi- 
tion, an  occasional  pale  individual  in  the  range  of  dark  forms,  ap- 
pears to  be  less  ccmunon,  though  it  sometimes  occurs. 

CHABACTEB  OF  PELAGE. 

The  pelage  of  raU)its,  as  of  other  mammals,  varies  in  length  and 
density  according  to  the  severity  or  mildness  of  the  climate.  This 
is  well  illustrated  in  the  remarkable  contrast  between  the  long,  dense, 
woolly  coat  of  Lepus  grcpnlandicus  in  the  far  North,  and  the  short, 
thin,  and  rather  coarse  coat  of  L.  ftavigularis  from  the  tropical  coast 
of  southern  Mexico.  Similar  differences  in  smaller  degree  exist  be- 
tween species  of  warm  lowlands  and  those  of  adjacent  cool  elevated 
mountain  slopes. 

The  color  of  rabbits  responds  readily  to  climatic  influences.  This 
is  most  strikingly  shown  by  the  two  annual  molts  of  the  northern 
species,  which  become  white  in  winter  and  dark  in  summer.  In 
north  Greenland,  however,  where  areas  of  perpetual  snow  are  more 
or  less  abundant,  Lepus  groenlandicns  remains  white  throughout  the 
year.  In  Kansas  and  parts  of  Colorado  Lepus  campestris  changes 
into  a  winter  coat  only  a  little  paler  than  the  summer  pelage,  al- 
though farther  north,  where  the  snow  is  more  abundant  and  lies 
longer,  it  becomes  entirely  white.  Species  of  the  arid  regions  are 
light  colored  and  become  paler  or  grayer  with  increase  of  aridity, 
while  those  of  humid  regions  are  darker  with  deeper  shades  of  buffy 
and  rusty.  Specimens  from  some  localities  appear  to  indicate  a  small 
but  appreciable  difference  in  the  general  shade  of  the  upperparts 
in  the  same  locality  due  to  marked  temporary  variations,  such  as  a 
wet  or  dry  summer  or  an  open  or  snowy  winter. 

The  pelage  is  heaviest  on  the  top  of  the  back  and  thinnest  on  the 
abdomen.  It  is  made  up  of  three  sets  of  hairs,  which  are  most 
strongly  differentiated  on  top  of  the  back  and  may  be  characterized 
as  follows:  (1)  A  fine,  short,  and  dense  underfur;  (2)  a  longer,  thin- 
ner and  coarser  coat  of  hairs,  the  tips  of  which  overlie  and  conceal 
the  underfur;  and  (3)  a  still  longer,  coarser,  and  more  sparsely  dis- 
tributed set  of  hairs,  the  tips  of  which  overlie  the  shorter  middle 
coat.  The  underfur  is  usually  buffy  or  gray,  with  a  strongly  con- 
trasting darker  tip;  the  middle  coat  of  hairs  usually  has  a  dusky 
tip  with  a  broader  subterminal  zone  of  buffy  or  grayish;  and  the 
coarse  longer  hairs,  most  abundant  along  the  middle  of  the  back, 
are  usually  glossy  black,  at  least  on  their  terminal  half.  These  long 
black  hairs  overlie  all  the  rest  of  the  pelage,  and  often  give  the  effect 
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of  a  strong  blaokish  wash  over  the  back.  The  full  growth  of  the 
long  black  hairs  characterizes  the  adult  pelage,  but  they  vary  in 
length  and  abundance  even  in  geographic  races  of  the  same  species. 
The  absence  or  slight  development  of  the  Uack  hairs  in  the  juvenal 
and  postjuvenal  pelages  is  largely  the  cause  of  the  paler  color  of  the 
upperparts  in  these  pelages  in  comparison  with  the  adult  condition. 
All  the  arctic  and  other  northern  hares  in  winter  pelage  are  more  or 
less  exceptions  to  this  color  distribution.  They  become  pure  white 
externally,  and  the  arctic  hares  are  entirely  white,  including  the 
underfur.  The  varying  hares  and  white*tailed  jack  rabbits,  how- 
ever, always  have  the  underfur  bicolored,  thou^  paler  in  winter 
than  in  summer. 

DIFFERENCES   IN   PELAGR  DUB  TO  AGE, 

Three  distinct  pelages  due  to  age  appear  to  be  common  to  all 
American  hares  and  rabbits.    These  may  be  characterized  as  follows: 

1.  Juvenal  pelage, — This  is  soft  and  woolly  and  may  be  compared 
to  the  downy  plumage  of  young  birds.  It  is  perhaps  of  somewhat 
longer  duration  than  the  downy  plumage,  but  usually  gives  way, 
when  the  animal  is  less  than  half  grown,  to  the  postjuvenal  or 
second  pelage. 

2.  Postjuvenal  pelage. — The  term  postjuvenal  applied  to  the  plum- 
age of  birds  following  the  juvenal  state  is  exactly  applicable  to 
a  similar  condition  existing  in  the  Leporidoe.  This  is  characterized 
by  a  much  greater  development  of  the  middle,  or  hairy  coat,  over- 
lying the  underfur  than  in  the  juvenal  condition.  The  overlying 
coat  is  composed  of  finer  hairs  than  in  the  adult,  and  usually  averages 
paler,  with  a  more  finely  grizzled,  or  '  salt  and  pepper,'  appear- 
ance. This  paler  color  is  due  mainly  to  the  absence  of  the  long 
black  hairs  of  the  adult  and  to  the  reduced  amount  of  dusky  on 
the  tips  of  the  middle  coat,  which  results  in  a  fine  mixture  of  the 
dusky  with  the  ground  color,  instead  of,  as  in  adults,  an  overlybig 
black  wash.  There  is  a  general  resemblance  to  the  adults  in  the 
postjuvenal  condition^  but  the  absence  of  the  coarsening,  as  well 
as  darkening,  effect  of  the  long  black  hairs  on  the  back,  as  well  as 
the  paler  and  more  finely  grizzled  colors,  usually  render  individuals 
in  this  pelage  readily  separable  from  adults. 

The  postjuvenal  pelage  is  usually  retained  until  the  animal  is 
nearly  full  grown*  when  it  gives  way  to  the  adult  stage.  Occasional 
breaks  appear  to  occur  in  the  sequence  of  the  three  pelages,  and 
individuals  not  much  more  than  half  grcwn  appear  to  assume  the 
adult  pelage.  This  break  is  only  apparent,  however,  and  is  due  to 
marked  individual  acceleration  of  the  pelages  by  which  the  post- 
juvenal stage  is  much  shortened.    This  may  indicate  evolution  toward 
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tile  eventual  suppression  of  this  pelage,  leaving  merely  the  juvenal 
and  adult 

3.  Ad^dt  pelage. — ^This  is  the  final  condition  which  replaces  the 
poetjuvenal  pelage  as  the  individual  approaches  maturity.  It  is 
characterized  by  the  coarser  hairs  of  the  middle  coat  with  darker 
and  more  coarsely  grizzled  colors,  and  by  marked  development  of 
the  long  black  hairs  which  overlie  the  back. 

The  postju venal  pelage  of  American  rabbits  appears  not  to  have 
been  recognized  by  previous  authors,  and  has  resulted  in  misunder- 
standing regarding  certain  species.  The  element  of  individual  varia- 
tion, actually  great,  has  been  made  to  appear  even  greater  by  speci- 
mens in  postjuveiml  condition.  The  contrast  between  individuals 
in  poetjuvenal  and  adult  pelage  is  greatest  in  those  species  or  sub- 
species in  which  adults  have  the  heaviest  growth  of  long  black  hairs 
overlying  the  surface  of  the  back.  In  fcwrms  in  which  the  black 
hairs  are  least  conspicuous  in  adults  the  postjuvenal  and  adult 
pelages  are  much  more  alike,  and  are  distinguishable  mainly  by  the 
distinctly  finer  or  more  '  pepper  and  salt '  character  of  the  grizzling 
on  the  upper  parts,  coupled  with  the  generally  slightly  paler  colors 
of  the  young. 

MOLTS  AND  OTHEB  SEASONAL  CHANGES  IN  PELAGE. 

By  peculiarities  of  molting,  American  rabbits  are  separable  into 
two  classes:  (1)  Those  which  have  two  annual  molts,  and  (2)  those 
which  have  orJy  one  annual  molt.  All  American  species  of  the 
genus  Lepus  (except  the  subgenus  Macrotolagus)  and  the  genus 
Brajchylagus  belong  in  the  first  category,  while  all  of  the  genus 
SylvUagits^  the  subgenus  Macrotolagus  of  the  genus  Lepus^  and 
probably  Romerolagus  belong  in  the  second  class. 

SPECIES  HAVING  TWO  ANNUAL  MOLTS. 

The  species  belonging  to  the  northern  subgenus  Lepvs  and  the 
genus  Brachylagus  have  two  annual  molts,  which  occur  in  spring  and 
fall.  These  molts  result  in  distinct  and  usually  strongly  contrasted 
sunmier  and  winter  pelages.  TMiile  in  most  species  these  summer 
and  winter  pelages  are  very  unlike,  there  are  a  few  exceptions,  Lepiis 
grcenlandicus  throughout  its  range,  and  LepvA  arcticus  in  the  north- 
em  part  of  its  range,  are  white  throughout  the  year,  though  the  white 
summer  pelage  of  both  is  duller  and  scantier  than  the  winter  pelaga 
i.  campestrh  is  dull  buffy  yellowish  in  summer,  and  in  the  northern 
part  of  its  range,  white  in  winter;  while  on  the  southern  border  of 
its  range,  in  Kansas  and  Colorado,  the  winter  pelage  is  nearly  as 
dark  as  that  of  summer.  L.  waahingtoni  of  the  subgenus  Lepu%  is 
the  only  known  American  member  of  this  subgenus  which  has  prac- 
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tically  the  same  brown  color  in  winter  as  in  summer*  The  other  mem- 
bers of  this  subgenus  are  brown  in  summer  and  white  in  winter, 
though  the  underfur  remains  bicolored  throughout  the  year,  but  is 
paler  in  winter.  BrackylaguB  is  grizzled  buffy  brown  in  summer, 
with  a  general  resemblance  in  color  to  various  forms  of  SylviUigus. 
The  type  and  topotype  of  B.  idahoerms^  collected  in  September,  have 
an  abundant  silky-haired  pelage  of  a  nearly  uniform  pinkish  drab, 
different  from  any  other  American  species  at  this  seasiHi ;  some  freshly 
molted  fall  specimens  of  Sylvilagus  a.  haUeyi  from  Wyoming,  how- 
ever, have  considerable  resemblance  in  general  color  to  this  pelage 
of  idahoensis. 

The  change  in  color  from  the  white  winter  pelage  of  northern 
species  to  the  dark  summer  coat,  or  vice  versa,  is  accomplished  so 
gradually  that  at  certain  stages  it  appears  like  a  change  in  the  color 
of  the  hairs  instead  of  a  molt.  Examination  of  abundant  material 
confirms  the  fact  of  a  complete  molt,  as  was  definitely  proved  some 
years  ago  by  Doctor  Allen  in  his  paper  on  the  changes  of  pelage  of 
the  varying  hare.* 

The  molts  usually  begin  about  the  head  and  feet  and  proceed  more 
or  less  irregularly  over  the  body,  but  there  is  no  absolute  rule,  and 
patches  of  new  pelage  may  appear  on  any  part  of  the  body,  especially 
if  the  old  coat  has  been  thinned  by  abrasion  or  other  local  cause. 

In  spring,  just  before  the  molt,  the  long  white  surface  coat  of  the 
varying  hares  often  wears  away  more  or  less  completely,  and  leaves 
the  buffy  or  dusky  underfur  exposed,  thus  producing  a  striking 
change  in  color  without  a  molt  Late  in  summer,  preceding  the 
fall  molt,  there  is  often  a  similar  wearing  away  of  the  outer  coat, 
thus  leaving  the  woolly  underfur  exposed  and  again  changing  the 
general  shade  of  the  upperparts. 

Adults  of  Lepua  hairdi  and  extreme  northern  representatives  of 
Lepics  americanus  appear  to  have  white  feet  throughout  the  smnmer. 
The  young  of  these  white-footed  animals  have  dark  colored  or  brown- 
ish feet  through  the  juvenal  and  postjuvenal  pelages.  Adults  of 
waskingtoni  and  the  southern  subspecies  of  americanus  have  dark 
colored  or  mixed  white  and  brown  feet  in  simuner. 

Effect  of  seasonal  differences  on  time  of  molt. — ^The  time  of  the 
spring  and  fall  molt  of  the  subspecies  of  Lepus  am^erieanus  varies 
with  the  character  of  the  season.  An  early  spring  or  faU  brings  on 
the  molt  a  month  or  more  earlier  than  a  late  one.  A  good  illustra- 
tion of  the  influence  of  season  on  molt  was  afforded  by  L.  a.  stru- 
thopus  in  Nova  Scotia  during  the  mild  late  fall  of  1907.  Several 
specimens  from  Kings  CJounty  collected  as  late  as  November  25  were 
just  beginning  to  assume  the  white  winter  coat,  and  others  from  the 

<»BuU.  Am.  Mas.  Nat.  Hist.,  VI,  pp.  107-128,  May  7,  18W. 
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same  place  collected  on  December  6  and  7  were  not  yet  in  full  winter 
pelage,  though  ordinarily  pure  white  at  this  time. 

Decrease  of  amount  of  white  in  winter  pelage  of  L.  americanus 
southward. — ^Among  the  subspecies  of  L,  americanus  there  is  much 
difference  in  the  thickness  on  the  back  of  the  overlying  white  winter 
coat.  The  northern  forms  have  a  thick,  heavy  layer  of  white  com- 
pletely concealing  the  buffy  surface  of  the  underfur.  In  the  southern- 
most forms,  including  vtrginiantoSj  struthopus^  and  phceonotus^  the 
overlying  coat  of  white  is  so  thin  that  the  buffy  underfur  often 
slightly  tinges  the  generally  white  shade  and  distinctly  shows 
through  wherever  the  white  surface  hairs  are  even  slightly  dis- 
arranged, while  the  ears,  head,  and  tops  of  feet  often  have  more  or 
less  rusty  buffy  on  the  surface.  Winter  specimens  from  Newfound- 
land, like  Nova  Scotia  specimens,  have  a  very  thin  layer  of  white 
on  the  surface  of  the  back,  with  the  buffy  underfur  showing  through, 
in  strong  contrast  with  the  much  purer  white  specimens  from  the 
neighboring  coast  of  Labrador. 

SPECIES  HAVING  ONE  ANNUAL  MOLT. 

Adults  of  the  southern  groups  of  rabbits,  including  the  genus 
SylvUagus^  the  subgenus  Macrotolagus  of  the  genus  Lepus  (and 
probably  the  genus  Romerolagus)  ^  appear  to  have  but  one  molt 
annually.  In  the  great  majority  of  the  forms  this  occurs  the  latter 
part  of  summer  or  in  fall,  generally  between  the  middle  of  August 
and  the  middle  of  October ;  but  in  a  few  subspecies  the  change  often 
b^ins  in  June  or  July.  The  ordinary  exceptions  to  this  rule  in 
adults  are  the  occasional  individuals  which  through  malnutrition  or 
illness  have  had  the  regular  course  of  life  processes  disarranged. 
Such  individuals  are  likely  to  retain  the  old  pelage  longer  than 
usual  and  to  molt  at  unseasonable  times.  Occcasional  individuals 
molt  very  early  in  summer.  In  addition,  every  large  collection  con- 
tains specimens,  especially  from  mild  southern  climates,  which  have 
taken  on  fresh  pelage  at  odd  times  of  the  year.  Examination  of  the 
skulls  usually  proves  that  these  are  young  animals  assuming  their 
postjuvenal  or  first  adult  pelage  in  the  regular  sequence.  Such  cases 
have  no  bearing  on  the  regular  molt  of  adults. 

The  fresh  fall  or  winter  pelage  is  much  darker  and  richer  than 
that  of  any  other  period;  the  long  overlying  black  hairs  are  most 
conspicuous  at  this  time,  and  in  some  forms  produce  a  thin  dark 
shading  to  the  upperparts  and  in  others  a  heavy  black  wash. 

There  is  a  progressive  wear  and  fading  of  the  pelage  from  its 
assumpticm  imtil  the  molt  the  following  year.  In  the  more  humid 
regions,  with  less  sunshine  and  with  an  abundance  of  sheltering 
vegetation,  the  colors  fade  more  slowly,  and  the  rabbits  rarely  pre^ 
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sent  the  ragged  and  scorched  appearance  common  in  arid  regions. 
The  species  of  the  humid  areas  are  darker  in  color,  and  usually  haye 
more  buffy  or  buffy  brown  in  the  upperparts,  which,  when  the  pelage 
is  worn  and  faded,  often  changes  to  a  distinctly  more  rusty  or  rusty 
reddish  shade. 

In  fresh  pelage  the  tips  of  the  hairs  on  the  rufous  areas  of  the 
nape  and  legs  are  paler  than  the  underlying  color,  and  thus  dilute  or 
dull  the  intensity  of  the  rufous.  The  wearing  away  of  these  pale 
tips  gives  the  rufous  areas  a  deeper  or  more  intense  color  in  worn 
spring  specimens  than  in  those  in  fresh  fall  pelage.  As  the  general 
color  of  the  upperparts  in  spring  is  paler  than  in  fall  and  the  rufous 
leg  patches  brighter,  the  variation  in  the  amount  of  contrast  between 
these  color  areas  in  the  same  subspecies  at  different  seasons  is  often 
marked. 

In  dry  regions  of  abundant  sunshine  and  sparse  vegetation  the 
colors  of  the  fresh  pelage  begin  to  fade  immediately  after  the  molt 
and  soon  show  an  appreciable  loss  of  intensity.  The  fading  of  the 
general  colors  is  accompanied  by  the  wearing  away  of  the  long  black 
hairs  overlying  the  fur.  This  fading  and  wear  continue  steadily 
throughout  the  year  until  the  next  molt.  By  spring  the  colors  have 
become  so  much  paler  that  frequently  specimens  representing  the  two 
seasons  are  very  unlike.  Sometimes  the  long  hairs  are  entirely  worn 
away,  and  the  exposed  underfur  is  so  worn  that  the  pelage  presents 
a  ragged  woolly  appearance.  The  bleaching  of  the  tips  of  the  middle 
coat  and  of  the  long  black  hairs  before  they  wear  away  sometimes 
produces  a  dull  rusty  shade  over  the  upperparts  not  present  at  any 
other  time.  In  some  individuals  the  buffy  tips  of  the  underfur  are 
heavily  underlaid  by  a  zone  of  darker  color.  In  these  instances  the 
wearing  down  of  the  pelage  causes  the  upperparts  to  become  ev^ 
darker^  or  more  dusky,  than  when  freshly  molted. 

SEXITAL  VABIATION. 

The  only  difference  in  American  rabbits  due  to  sex  appears  to  be 
in  size.  Very  old  females  of  both  cottontails  and  jack  rabbits  are  a 
little  larger  than  males  of  the  same  age.  This  difference  is  so  slight 
among  average  individuals,  however,  that  in  identifying  specimens  it 
may  be  ignored. 

IHNVnyUAL  VAMAMON. 

The  shade  of  color,  size,  length  of  eai:s,  hind  feet,  and  form  smd 
proportions  of  the  skull  are  subject  to  marked,  individual,  variation. 

The  intensity  of  th^  shade  of  buffy  forming  the  general  ground 
color  of  the  body  in  so  many  species  is  subject  to  much  individual 
variation^  aside  from  seasonal  changes.  Among  dpecijoens  in  freab 
pelage  shot  at  the  same  locality  on  the  same  day  the  shade  on  the  bade 
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may  vary  from  pale  buffy  grayish  to  nearly  ochraceous  buffy.  The 
sum  of  the  seasonal  and  individual  variations  is  so  great  that  a  large 
number  of  specimens  in  every  considerable  series,  if  considered  by 
themselves,  are  extremely  puzzling. 

SKULL  CHABACTEBS  AND  VAJtlATION. 

The  skulls  of  rabbits  change  greatly  while  passing  from  the  young 
adult  to  old  adult  condition.  This  is  due  partly  to  increase  of  size, 
but  mainly  to  increased  ossification  of  the  parts  and  consequent  in- 
crease of  weight  or  massiveness  of  structure.  In  many  forms  the 
rostrum,  rather  narrow  and  slender  in  the  young  adult,  becomes 
strong  and  heavy.  The  supraorbitals,  at  first  thin  and  slender,  so 
that  the  interorbital  width  is  narrow,  with  increased  age  become  broad 
and  heavy.  The  anteorbital  and  postorbital  processes,  at  first  of 
slender  form  with  free  ends  inclosing  well-marked  notches,  broaden 
and  lengthen  until  the  ends  often  touch  the  skull  and  inclose  foramina, 
or  even  shut  in  and  coalesce  with  the  skull  along  their  inner  borders. 
All  the  parts  become  more  massive  with  this  increased  ossification, 
until  in  some  very  old  examples  the  character  of  the  skull  is  so  unlike 
that  of  typical  specimens  as  to  be  scarcely  recognizable. 

The  accompanying  illustration  (PL  II)  of  three  skuUs  of  adult 
Lepus  americanus  virginianus  from  Gold,  Pennsylvania,  indicates  the 
range  of  individual  variation  appearing  in  nearly  all  species  when 
large  series  are  available. 

Notwithstanding  these  wide  extremes  of  variation,  each  species  or 
subspecies  usually  has  certain  average  skull  characters  peculiar  to  it. 
In  some  cases  these  are  slightly  and  in  others  strongly  marked.  The 
skull  characters  of  rabbits,  which  are  most  marked,  and  which  serve 
best  for  comparison  and  characterization,  are  the  size  of  the  bullse; 
the  size,  form,  and  relative  position  of  the  supraorbital  processes; 
and  the  size  and  form  of  the  rostrum  and  braincase. 

The  fairly  well-marked  skull  characters  which  distinguish  some 
subgeneric,  or  even  generic,  groups  are  sometimes  almost  completely 
bridged  over  by  what  appear  to  be  cases  of  parallel  development.  A 
good  example  is  SylvUagus  {SylvUagus)  f.  yucaianicus^  which  has  a 
massive  skull,  with  the  anteorbital  and  postorbital  processes  fused  to 
tJie  frontals  along  their  entire  length,  and  closely  resembles  in  form 
and  general  appearance  the  skull  of  Sylmlagv^  {Tapeti)  aquaticus. 
Skulls  of  S.  transitionalia  and  S»  /.  mallurus  in  overlapping  territory 
of  the  two  species  from  southeastern  New  York  to  the  mountains  of 
North  Carolina,  while  remaining  unmistakably  distinct,  approach  one 
another  closely  in  certain  characters.  An  equally  close  resemblance 
is  shown  between  a  skull  of  Lepus  washingtoni  Jclamathensis  and  typ- 
ical skulls  of  SylvUagua  bachmani  ubericoloTj  and  also  between  some 
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skulls  of  Z.  campestris  and  L.  mlifomums  melanotis  from  central 
Kansas. 

The  most  interesting  and  instructive  point  in  connection  with  this 
parallel  development  of  skulls  is  that  the  striking  resemblances  noted 
usually  appear  in  individuals  inhabiting  the  same  region  or  neigh- 
boring regions,  where  they  are  under  the  influence  of  the  same  or 
closely  similar  climatic  conditions.  For  example,  the  range  of  Lepus 
w.  klamathensis  is  close  to  that  of  S.  b.  uhericolor  in  Oregon,  though 
in  a  different  life  zone;  and,  as  just  cited,  the  similarity  between  Z. 
campestris  and  Z.  califomictcs  melanotis  in  Kansas  is  confined  to  indi- 
viduals from  areas  where  both  species  occupy  the  same  territory.  Syl- 
vUagvs  f.  yucatanicus  lives  in  dense  low  brush  and  forest  growth  in 
a  region  bordering  the  Gulf  of  Mexico  and  having  an  extremely  warm, 
humid  summer  climate  much  like  that  in  which  S.  aquaticus  has  its 
home.  In  this  last  case  similarity  of  skull  characters  in  dissimilar 
species  occurs  in  widely  separated  areas,  although  the  home  of  S. 
aquaticus  is  shared  by  another  subspecies  of  floridanus  in  which  tiiese 
parallel  characters  do  not  appear. 

OEOOBAPHIC  VABIATION. 

The  main  differences  within  specific  limits  are  due,  as  would  be 
expected,  to  changes  of  environment,  and  result  in  the  production  of 
geographic  races.  The  amount  of  difference  from  this  cause  varies 
among  species  of  the  same  genus  or  even  the  same  subgenus.  The 
geographic  races  of  some  species  are  not  strongly  marked,  as  in  the 
case  of  the  subspecies  of  the  California  brush  rabbit,  among  which 
the  variation  of  size,  proportions,  and  color  is  comparatively  small. 
In  the  subgenus  Sylvilagus  the  extremes  of  differentiation  among 
the  subspecies  of  S.  auduhoni  are  less  than  among  the  forms  of  S. 
-floridanus^  although  typical  S,  auduboni  and  S.  auduboni  baUeyi  are 
very  unlike.  This  difference,  however,  scarcely  equals  the  contrast 
between  the  small  gray  S,  floridanus  chapmani  and  the  large  rusty 
S.  f.  yucatanicvs.  Among  the  subspecies  of  Lepus  califomicus  the 
differences  are  even  more  striking.  At  first  glance  it  seems  almost 
impossible  that  typical  Z.  califomicus^  L.  c.  merriamij  and  Z.  c 
melanotis  can  be  conspecific.  In  fact,  these  three  forms  were  con- 
sidered by  me  as  specifically  distinct  until  abundant  material  proved 
conclusively  that  intergradation  is  complete. 

INSTABILITY   OF    CHARACTERS   DUB    TO    GBOORAPHIG   VARIATION. 

While  studying  series  of  specimens  from  all  parts  of  the  vast  range 
occupied  by  the  geographic  races  of  such  species  as  Sylvilagus  flori- 
danus and  S.  auduboni^  I  have  been  impressed  with  evidences  of  fluc- 
tuation of  both  external  and  skull  characters.    These  fluctuations 
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are  somewhat  wavelike  in  character  and  rise  to  central  points  of 
extreme  development  and  then  sink  away  to  intermediate  borders 
beyond  which  new  waves  rise.  When  the  waves  of  differentiation 
are  pronounced  they  mark  recognizable  geographic  races.  Within 
the  area  covered  by  the  larger  or  geographically  broader  waves  of 
differentiation  (recognized  as  of  subspecific  value),  smaller  waves  of 
differentiation  are  included,  which  may  represent  local  variations 
in  intensity  of  characters  of  the  subspecies,  or  these  characters  may 
diminish  and  the  variation  tend  in  other  directions,  sometimes  even 
closely  reproducing  the  characters  of  another  subspecies  occupying 
a  distinct  area. 

In  the  case  of  wide-ranging  subspecies  such  fluctuations  are  fre- 
quent, especially  where  the  areas  occupied  are  diversified  by  moun- 
tains. These  fluctuations,  which  are  sometimes  extremely  locaj, 
mark,  of  course,  potential  subspecies.  Some  are  fairly  well  charac- 
terized and  eventually  may  be  named,  while  others  are  too  slight  to 
be  formally  recognized  by  name  but  well  serve  to  illustrate  the  plastic 
condition  of  the  species.  The  transition  from  one  subspecies  to 
another  takes  place  abruptly  or  gradually  in  exact  accord  with  the 
changes  of  environment  which  produce  them.  When  specimens  rep- 
resent such  endless  geographic  variation  it  is  often  difficult  to  decide 
whether  to  retain  certain  forms  already  named  or  to  drop  them  into 
the  wastebasket  of  synonymy.  The  difficulties  of  decision  are  often 
increased  by  the  fact  that  many  geographic  races  have  been  named 
from  imperfect  material,  and  the  types  not  infrequently  prove  to 
have  been  taken  from  zones  intermediate  between  the  ranges  of  well- 
marked  forms.  Hence  the  type  is  not  typical  and  represents  the 
intermediates.  In  such  cases  the  most  strongly  marked  representa- 
tives of  the  form  in  question  occur  only  at  a  distance  from  the  type 
locality.  In  many  instances,  too,  the  type,  though  from  a  locality 
well  chosen  geographically  to  represent  the  form,  proves  unlike  the 
average,  and  not  infrequently  can  not  be  duplicated  in  a  large  series 
of  topotypes. 

FBBSISTENGE    OF    OENEKAL    CHABaCTEBS    UKDEB    SIMILAR    CLIMATIC 

CONDITIONS. 

The  periodic  destruction  by  disease  of  nearly  all  the  rabbits  over 
wide  areas  leaves  but  few  individuals  each  time  to  continue  the  stock 
and  repopulate  the  range.  This  condition  must  have  recurred  num- 
berless times  in  the  past,  and  in  the  case  of  species  having  a  broad 
distribution  would  appear  to  have  provided  the  best  possible  oppor- 
tunity for  the  origin  through  isolation  of  many  strongly  characterized 
subspecies,  if  not  of  well-marked  species.    On  the  other  hand,  gen- 
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eral  similarity  of  climftte  and  absence  of  isolation  appear  to  be  strcmg 
leveling  influences  to  hold  variation  within  certain  limits. 

Lepus  americanusj  occupying  the  vast  wooded  area  extending  from 
the  coast  of  Nova  Scotia  to  western  Alaska,  has  been  subjected  to 
numberless  recurring  periods  of  extreme  abundance  and  extreme 
scarcity;  and  yet,  through  its  extensive  range,  it  now  presents  only 
a  few  not  strongly  differentiated  subspecies. 

BFFBGT  OF  ISOLATION  UNIMBB  LIKE  CLIMATIG  €X)KDITI0N8. 

Complete  isolation  of  rabbits  under  like  climatic  conditions  may 
have  little  or  great  influence  in  the  development  of  differences  from 
the  general  stock.  The  small  effect  of  isolation  is  shown  by  Lepus 
americanvs  stnUhopus  on  the  Magdalen  Islands.  Another  case  is 
that  of  SylvUagus  bachmani  cerrosensisj  a  slightly  differentiated  form 
on  Cerros  Island.  On  the  other  hand,  isolation  under  like  climatic 
conditions  may  give  rise  to  marked  differences  of  full  specific  value. 
This  is  well  illustrated  by  SylvilagiiS  grayaoni  of  the  Tres  Marias 
Islands,  about  G5  miles  off  the  west  coast  of  Mexico,  which  so  closely 
resembles  S.  cunicvlariv^  tnsolitus  of  the  adjacent  mainland  in  gen- 
eral characters  that  it  is  imj>ossible  to  doubt  its  origin  from  that  spe- 
cies. In  this  case  isolation,  although  under  a  closely  similar  climate, 
has  been  continued  long  enough  to  produce  good  skull  characters,  as 
well  as  other  differences  of  specific  value. 

The  most  extraordinary  example  among  American  rabbits  of  the 
results  of  isolation  under  similar  climatic  conditions  is  that  of  Lepus 
inmlaria  (PL  III).  This  jack  rabbit  is  peculiar  to  Espiritu  Santo, 
a  small  island  about  15  miles  long,  lying  4  miles  offshore  in  front  of 
La  Paz  Bay,  Lower  California,  in  the  Gulf  of  California.  The  posi- 
tion of  the  island,  as  well  as  its  geological  formation,  and  the  con* 
figuration  of  the  shore  on  both  sides  of  the  strait  show  conclusively 
that  it  once  formed  a  part  of  the  adjacent  coast.  That  the  separa- 
tion of  the  island  was  caused  by  the  sea  cutting  through  a  narrow 
part  of  a  former  slender  peninsula  appears  not  only  by  the  character 
of  the  land  formations  on  both  shores  of  the  narrow  channel  but  by 
the  shallowness  of  the  channel  itself,  which  has  only  from  3  to  5 
fathoms  of  water  along  the  submarine  ridge  which  extends  from  the 
mainland  shore  to  the  island  with  deeper  water  on  both  sides.  This 
indicates  that  the  island  was  formed  within  a  comparatively  recent 
period.  The  hot,  arid  climate  and  the  scanty  vegetation  on  the 
island  and  adjacent  mainland,  as  would  be  expected,  are  practically 
identical.  On  the  mainland  Lepus  calif omicus  xanti^  a  pale  form 
of  the  California  jack  rabbit,  is  plentiful.  Four  miles  away,  on 
Espiritu  Santo,  jack  rabbits  also  are  common,  and  their  general  ap- 
pearance and  type  of  skull  show  that  they  must  have  been  derived 
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from  the  adjacent  mainland  species.  The  resemblance  ceases  here, 
however,  for  the  island  animal  has  not  only  developed  good  skull 
characters  but  its  colors  have  become  so  extremely  intensified  that  it 
is  commonly  spoken  of  a$  the  black  jack  rabbit 

It  has  been  stated  in  several  places,  mainly  on  Bryant's  authority, 
that  this  dark  colored  jack  rabbit  lives  among  black  lava  rock,  where 
its  color  is  protective.  We  failed  to  see  any  black  or  even  very  dark 
rock  on  the  parts  of  the  island  visited,  and  in  every  case  among  the 
thirty  or  forty  of  the  animals  seen,  whether  sitting  still  or  moving, 
ihey  were  extraordinarily  conspicuous.  It  is  quite  certain  that  the 
color  of  this  species  can  not  be  justly  cited  as  having  anything  to 
do  with  protective  coloration. 

Probable  factors  in  the  development  of  this  dark-colored  species 
on  the  desert  island  are  absence  of  any  predatory  mammals  and 
extreme  scarcity  of  birds  of  prey  large  enough  to  interfere  with  it. 
The  only  other  instance  known  to  me  in  which  a  mammal  appears  to 
defy  all  the  laws  of  protective  coloration  is  that  of  the  black  Citellus 
variegahts  couchi  living  among  the  whitish  limestone  rocks  near 
Monterey,  Mexico.  The  colors  of  both  the  black  jack  rabbit  and  the 
black  ground  squirrel  in  their  native  haunts  are  in  exaggerated  con- 
trast to  their  surroundings. 

GENEBA  AND  SXTBaENEBA. 

In  his  Classification  of  the  Hares  and  their  Allies,*  Doctor  Lyon 
recognized  five  genera  of  North  American  hares  and  rabbits,  as  fol- 
lows: Lepus^  8ylvUagu8^  LimnolaguSj  Brachylagus^  and  Romerolagu^* 
In  addition  he  divided  the  genus. Leptts  into  three  subgenera,  Lepvs^ 
Macrotolagus^  and  PoecUolagus ;  and  the  genus  SylvUagus  into  the 
subgenera  SylvUagus  and  Mierolagus. 

The  classification  in  the  present  monograph  differs  from  the  fore- 
going arrangement  in  several  points.  Four  instead  of  five  genera  are 
recognized,  namely,  Lepus^  SylvUagus^  BrachylaguB^  and  Romero- 
l-CLguB.  The  subgenus  PoecUolagus  is  considered  a  synonym  of  the 
subgenus  Lepus,  Tapeti  of  Gray,  with  Limnoldgus  as  a  synonym,  is 
considered  a  subgenus  of  SylvUagus^  and  Mierolagus  becomes  a 
synonym  of  th^  subgenus  SylvilaguB. 

To  give  subgeneric  value  to  such  characters  as  those  shown  by 
the  species  of  PoecUolagus  and  Mierolagus  would  necessitate  the  set- 
ting up  of  a  considerable  number  of  additional  equally  good  sub- 
genera. For  instance  Lepus  allenij  the  type  of  Macrotolagus^  differs 
in  certain  strong  characters  from  all  the  other  black-tailed  jack 
rabbits,  and  Lepus  campestris  has  some  marked  differences  from  all 
the  Arctic  hares.    In  other  words,  each  well-marked  species  or  group 

•  SmithsoQlaa  Misc.  ColL  (quarterly  issue),  voL  45^  No.  1459,  June  15, 1904. 
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of  related  species  in  a  genus  would  require  the  erection  of  a  subgenus 
for  its  reception. 

Oenus  LEPTJS  Liniueas. 

(See  text  figures  Nos.  8,  4,  and  5.) 
THE  ARCTIC  HARBS,  VARYING  HARES,  AND  JACK  RABBITS. 
Lepus  Linnseus,  Syst  Nat,  ed.  10,  I,  p.  57,  1768.    Type  Lepua  timidus  Linn. 
Geographic  distribution. — Circumpolar.    In  North  America  from 


Fig.  2. — Distribution  in  North  America  of  rabbits  of  the  genus  LepuB. 

the  Isthmus  of  Tehuantepec  in  southern  Mexico  to  north  Greenland 
and  the  Arctic  islands  (see  fig.  2). 
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Generic  eAaracter04 — ^Interparietal  not  distinguishable  in  adults; 
supraorbital  usually  more  or  less  broadly  wing-like  and  subtriangular 
in  outline  (see  PI.  IV,  fig.  2) ;  second  to  fifth  cervical  vertebrae  longer 
than  broad  and  with  strong  median  carination  on  dorsal  surface; 
third  to  fifth  ribs  broad,  flattened,  and  fusiform  in  outline  on  lower 
half;  ulna  much  slenderer  and  more  tapering  than  radius.  In  addi- 
ticm,  various  other  skeletal  characters  exist.' 

This  circumpolar  group  is  represented  in  North  America  by  two 
subgenera,  Lepus  and  Maoratolagus. 


PiQ.  3. — ^Flrst  to  seTenth  rlb«  and  dorsal  vertebwe :  o,  Leput  (reduced  about  four-ninths) ; 
"b,  BylvilaguB  (reduced  about  one-fifth). 

Subgenus  LBPTJS  Linnaeus. 

THE    ABCnC    AND    VARYING    HARES    AND    WHITE  -  TAILED    JACK 

RABBITS. 

Lepus  lihin.    Same  date  and  type  as  the  genus. 

PoscUolagus  Lyon,  Smith.  Misc.  Coll.  (quarterly  issue),  toI.  45,  No.  1456,  June 
15,  1904.    Type  Lepus  atnericanus  Erxl. 

Oeographic  distribution. — Northern  part  of  the  United  States  to 
the  Arctic  islands  and  north  Greenland  (ranging  farthest  south  along 
the  Alleghenies,  Rocky  Mountains,  and  Sierra  Nevada). 

Subgeneric  characters. — Skull  proportionately  short,  broad,  and 
arched ;  supraorbitals  usually  strongly  subtriangular  and  standing  out 

•See  lyon.  Smith.  Misc.  CoU.  (quarterly  issue),  XLV,  No.  1456,  pp.  389-394, 
1904. 
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broadly  wing-like  with  a  wide,  open  notch  between  the  posterior  proc- 
ess and  the  skull:  rostrum  broad  and  heavy;  zygomatic  arch  broad 

and  heavy  (see  Pis.  IV  and  V). 

Two  annual  molts,  with  distinct 
sununer  and  winter  pelages,  usually 
strongly  contrasted  in  color. 

Remarks. — Doctor  Lyon  placed 
the  varying  hares  in  a  new  subgenus, 
PoecUolagua^  but  after  careful  exami- 
nation of  abundant  material  the 
writer  is  unable  to  find  any  character 
which  distinguishes  them  more  than 
specifically  from  the  Arctic  hares. 
The  white-tailed  jack  rabbits  (Z. 
campestris)  are  almost  exact  inter- 
mediates in  general  proportions  and 
appearance  between  the  Arctic  hares 
and  the  black-tailed  jack  rabbits. 
The  skulls  of  the  white-tailed  jack 
rabbits  are  usually  very  distinct,  but 
in  some  cases,  especially  in  Kansas,  are  scarcely  distinguishable  from 
those  of  the  black-tailed  species. 


Fig.  4. — Second  to  fifth  cervical  verte- 
bre :  a,  Lepus  (natural  size)  ;  It, 
Sjflvilagus  (enlarged). 


Subgenus  MACROTOLAOUS  Meams. 
THE  BLACK-TAILED  JACK  RABBITS. 


Macrotolagus  Meams,  Proc.  U.  S.  Nat  Mus.,  XVIII,  p.  552,  June  24,  189C. 
Type  Lepus  alleni  Meams. 

Geographic  distribution. — Mexico  and  western  United  States. 

Subgeneric  characters. — Ears  proportionately  very  long;  legs  and 
feet  long  and  slender;  skull  less  arched  and  proportionately  longer 
and      narrower,      or 
slenderer,  than  in  the 
subgenus  Lepus   (sec 
PL  VII,  fig.  4) ;  ros- 
trum  slender;   post- 
orbital  process  long- 
er and  narrower,  pos- 
terior   tip    touching 
skull  and  inclosing  a 
long,  narrow  foramen  in  place  of  a  broad,  open  notch;  spines  of 
lumbar  vertebrae  longer.    One  annual  molt 

Remarks. — The  black-tailed  jack  rabbits  belong  to  the  western 
United  States  and  Mexico,  and  are  especially  characteristic  of  the 


Fio.  5. — Ulna  and   radltis :  a,  Lep%9   (reduced  about  one- 
third)  ;  b,  Sjflvilagua  (oattiral  Blxe). 
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desert,  interior  plains,  and  tablelands,  although  in  climatically  favor- 
able areas  they  live  far  beyond  these  limits.  In  the  southwestern 
United  States  and  northern  Mexico,  they  range  entirely  across  the 
continent.  They  range  south  along  the  east  coast  from  Texas  to  near 
Tampico;  and  on  the  west  coast  from  California  to  northern  Tepic, 
Mexico,  and  are  then  absent  until  they  reappear  on  the  shore  of  the 
Pacific  at  the  Isthmus  of  Tehuantepec  and  range  thence  along  the 
coast  into  the  adjoining  part  of  Chiapas.  In  the  interior  they  have 
an  unbroken  distribution  from  southern  Idaho  to  the  Isthmus  of 
Tehuantepec 

Although  most  characteristic  of  open,  treeless  plains,  yet  in  certain 
regions,  as  in  northern  California  and  elsewhere,  they  occupy  partly 
wooded  country  and  even  invade  open  pine  forests. 

This  subgenus  is  made  up  of  two  well-defined  groups:  The  caH- 
fomicua  or  gray-sided  group,  and  the  callotis  or  white-sided  group. 
The  califomieus  group,  including  L.  hisularis^  reaches  its  greatest 
development  north  of  the  Mexican  boundary,  has  its  center  in  the 
Desert  Plateau,  and  ranges  from  sea  to  sea  along  the  southern  border 
of  the  United  States.  The  callotis  group  includes  Lepus  callotis^  L. 
favigularis^  L.  altamirw,  L.  gaillardi  and  subspecies,  and  L,  alleni 
and  subspecies.  It  reaches  its  greatest  development  south  of  the 
Mexican  border,  and  also  ranges  entirely  across  the  continent. 

L.  alleni^  the  type  of  the  subgenus  Macrotolagua^  differs  strikingly 
from  other  members  of  the  subgenus  in  its  enormous  ears,  extremely 
long  legs,  and  a  remarkably  short  and  peculiarly  colored  tail.  All 
other  members  of  this  long-eared,  long-legged  subgenus  have  a  general 
similarity  in  their  comparatively  shorter  ears  and  legs  and  their  much 
larger,  longer,  and  differently  colored  tails. 

Oenus  SYLVILAGXTS  Gray. 
(See  text  figures  Nos.  3,  4,  and  5.) 

THE  COTTONTAILS,  BRUSH  RABBITS,  SWAMP  RABBITS,  AND  WOOD 

RABBITS. 

SplvUagus  Gray,  Ann.  and  Mag.  Nat  Hist,  XX,  ser.  8,  p.  221,  1867.    Type. 
8ylvilagu9  ftoridanus  maUurus  (Thomas). 

Geographic  distribution. — Southern  Canada  to  southern  South 
America  (see  fig.  3). 

General  characters. — Interparietal  distinct  in  adults;  supraorbital 
process  narrower  and  more  strap-shaped,  or  tapering  to  a  slenderer, 
more  pointed  tip  posteriorly  than  in  Lepus;  the  posterior  notch  or 
foramen  usually  much  narrower,  or  even  absent,  owing  to  the  union 
of  the  postorbital  process  along  its  entire  length  with  the  skull ;  sec- 
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ond  to  fourth  cervical  vertebrae  broader  than  long  with  dorsal  surface 
flattened  and  without  carination;  anterior  ribs  of  nearly  uniform 
width  throughout  their  length,  and  having  a  narrow,  rod-like  form ; 
ulna  and  radius  about  equal  in  size.  One  annual  molt  (In  addi- 
tion various  other  skeletal  characters  exist.)* 

Remarks. — There  appear  to  be  two  recognizable  subgenera  in  this 
group,  SylvUagua  and  Tapeti. 

Subgentts  SYLVHiAGTJS  Gray. 

THE   COTTONTAILS  AND   BRUSH   RABBITS. 

Bylvilagus  Gray.    Same  date  and  type  as  the  genus. 

Microlagus  Trouesaart,   Catalogus  Mamm.,   I,  fasc.  Ill,  p.  660,  1897.     Type, 
SylvUagua  hachmani  cinerascens  (Allen). 

Geographic  distribution. — North  and  South  America  from  south- 
em  Canada  to  an  unknown  distance  in  South  America. 

Suhgeneric  characters. — Skull  generally  averages  proportionately 
lighter  and  less  heavily  ossified  than  in  Tapeti  (see  PI.  IX) ;  rostrum 
slenderer;  supraorbitals  lighter  and  less  broadly  attached  to  the 
skull;  pelage  finer  and  softer;  tail  larger,  more  abundantly  haired; 
feet  usually  more  heavily  haired. 

Remarks. — This  subgenus  contains  all  of  the  species  of  rabbits 
commonly  known  as  cottontails,  and  also  the  small  brush  rabbits  of 
the  Pacific  coast. 

The  brush  rabbits  represent  a  well-marked  specific  type,  but  I 
fail  to  find  characters  of  sufficient  weight  to  warrant  their  subgeneric 
separation  from  the  cottontails,  and  therefore  reject  the  subgenus 
Microlagiis  proposed  by  Trouessart  for  their  reception.  The  small 
rounded  tail  of  the  brush  rabbits  is  the  strongest  character  separating 
them  from  the  common  cottontails.  The  light  skull,  with  narrow 
pointed  rostrum  and  slender  postorbital  processes,  is  closely  similar 
in  general  type  to  the  skulls  of  SylvUagus  nuttaUi  and  of  some  forms 
of  S.  auduhoni^  and  differs  much  less  radically  from  them  than  does 
the  skull  of  S.  transitionalis  from  that  of  S.  floridanus. 

In  North  America  SylmlagiiSj  next  to  Lepus^  is  the  most  wide- 
spread of  all  the  subgenera  of  hares  and  rabbits.  Its  members  range 
from  coast  to  coast  throughout  most  of  the  United  States  and  south 
to  Costa  Rica.  They  may  be  arranged  in  four  well-marked  groups 
which  are  designated  by  the  names  of  their  most  characteristic  spe- 
cies, as  follows: 

1.  Sylvilagiis  -floridanus  group,  consisting  of  S^  floridaifius  and  sub- 
species, with  the  closely  related  S.  rohustvs^  8.  cognataSy  S.  transition- 

«See  Lyon,  Smith.  Misc.  CJoll.  (quarterly  issue),  XLV,  No.  1456,  pp.  396-i01« 
1904. 
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dis^  and  S.  nuttaUi  with  its  subspecies.*  It  inhabits  most  of  the 
United  States,  Mexico,  and  parts  of  Guatemala,  Nicaragua,  and  Costa 
Sica,  and  ranges  along  practically  all  the  Atlantic  coast  from  Maine 
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Fia.  6. — Distribution  iq  North  America  of  rabbits  of  the  genus  Sylvilagut. 

to  Yucatan,  but  is  absent  on  the  Pacific  coast,  except  from  the  Isthmus 
of  Tehuantepec  to  Chiapas. 

*  For  convenience  8.  nuttalli  and  subspecies  are  treated  as  a  separate  group  in 
the  text 
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2.  8.  auduboni  group,  containing  only  the  subspecies  of  au(htbonu 
This  group  is  western  in  distribution  and  ranges  along  the  Pacific 
coast  from  near  San  Francisco  to  central  Sinaloa,  Mexico,  and  east 
of  the  Rocky  Mountains  to  the  Great  Plains  and  the  Tableland  of 
Mexico. 

3.  S.  cunicularius  group  comprising  the  subspecies  of  cunicularius 
and  S.  graysoni.  The  cunicularius  group  occupies  the  mountains  and 
plains  about  the  southern  end  of  the  Mexican  Tableland,  and  thence 
Bouth  and  west  to  the  Pacific  coast,  and  from  southern  Sinaloa  to 
northwestern  Oaxaca. 

4.  S.  hachmani  group,  containing  S.  hachmani  and  subspecies  and 
the  closely  related  S.  mansuetns.  It  is  peculiar  to  a  narrow  belt  on 
the  Pacific  coast  from  Oregon  to  the  southern  end  of  the  Peninsula 
of  Lower  California.  It  does  not  occur  at  any  point  in  the  Desert 
Plateau  area,  although  its  range  extends  to  the  western  slopes  of  the 
Sierra  Nevada. 

Subgenus  TAPETI  Gray. 

THE  SWAMP  AND  WOOD  RABBITS. 

Hydrolagm  Gray,  Ann.  &  Mag.  Nat.  Hist,  ser.  3,  XX,  p.  221,  1867.    Type, 

8ylvilag%8  aquaticva  (Bachman).    Antedated  by  Hydrolagus  GiU,  1862,  a 

genus  of  fishes. 
Tapeti  Gray,  Ann.  &  Mag.  Nat  Hist,  ser.  3,  XX,  p.  224,  1867.    Type,  Sylvi- 

lagus  hrasiliensia  (Linn.). 
Limnolagus  Mearns,  Sci«ice,  n.  s.,  V,  p.  393,  March  5,  1897.    A  new  name  for 

HydroJagu%  Gray,  preoccupied. 

Geographic  distrihxttion. — Southeastern  United  States;  also  freeh 
eastern  Mexico  to  northern  Patagonia. 

SubgeTieric  characters, — Externally  the  members  of  this  group  are 
distinguished  by  their  coarse,  harsh  (and  usually  rather  thin)  pdi^; 
proportionately  small,  thinly  haired  ears;  small,  short-haired  hind 
feet,  and  small,  sometimes  almost  obsolete,  tail.  Skull  usually  more 
heavily  ossified  than  in  true  Sylvilagus;  rather  narrow;  braincase 
depressed ;  zygomatic  arch  comparatively  broad  and  heavy,  widest  in 
the  middle,  and  of  about  equal  breadth  on  anterior  and  posterior 
thirds;  anterior  foot-like  process  of  z3^gomatic  arch  broadly  expanded 
and  sharply  edged ;  supraorbital  broadly  attached  to  f rontals  and  ob 
practically  same  plane ;  anterior  notch  of  supraorbitals  nearly  or  quite 
obsolete,  and  postorbital  process  comparatively  short  and  sometimas 
completely  fused  to  skull  along  entire  length,  or  short  and  separated 
from  skull  by  a  narrow  notch,  or  narrowly  strap-shaped  and  touching 
skull  at  posterior  end,  thus  inclosing  a  narrow  foramen ;  bullae  small 
and  compactly  rounded.     (See  PL  XII.) 

The  most  salient  skull  characters,  compared  with  SylvUagus^  are 
the  depressed  and  comparatively  narrow  braincase ;  decurved  rostrum ; 
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flattened  and  broadly  attadied  supraorbital;  and  heavy  nygcxnatio 
arch  with  broadly  expanded  sharp-edged  anterior  process. 

Remarks. — ^In  1901  Thomas  definitely  fixed  the  names  Lepus  brasil- 
iensis  Linn,  and  L.  tapeti  Pallas  on  the  small  rabbit  living  near  Bio 
Janeiro,  BraziL<»  He  described  SylvUagus  hrasilietms  as  a  very  small 
q>6cies,  giving  the  basilar  length  of  an  adult  d:ull  from  Bio  as  47  mm., 
and  stating  that  in  this  specimen  the  postorbital  process  is  firmly 
welded  to  the  skull  postorbitally.  Gray  based  his  Tapeti  on  Lepua 
brasiUeneisy  and  characterized  it  as  follows :  ^^  Skull  like  Leptis,  but 
the  hinder  supraorbital  noteh  narrow,  the  lobes  short,  with  a  sharp 
inner  edge ;  the  front  of  the  lower  edge  of  the  zygoma  dilated,  sharp- 
edged,  porous  above ;  hinder  nasal  opening  rather  narrow.  Tail  none. 
Ears  short"  As  shown  by  the  accompanying  photograph  (see  PL 
XTT,  figs.  1, 4)  the  skull  characters  given  by  Gray  apply  accurately  to 
a  ^lecimen  in  the  U.  S.  National  Museum  (No.  113432)  from  Cha- 
pada,  Matto  Grosso,  central  southern  Brazil.  This  no  doubt  repre- 
sents Sylvilagua  minensia  Thomas,  a  close  relative  of  S.  hrasillensis^ 
which  may  be  taken  as  typical  of  the  subgenus.  Another  skull  from 
the  same  locality  has  a  narrow  strap-shaped  postorbital  which  touches 
the  skull  at  the  posterior  end  and  incloses  a  narrow  foramen.  This 
character  varies  considerably  also  in  other  species  of  this  group  in 
North  and  South  America,  but  the  supraorbital  in  Tapeti  is  broadly 
attached  to  the  skull,  the  anterior  notch  much  reduced  or  absent,  and 
the  posterior  process  and  notch  usually  proportionately  short  The 
external  tail  is  nearly  obsolete  in  some  South  American  species,  and 
is  proportionately  small  in  all  members  of  the  subgenus.  The  strik- 
ing general  similarity  in  form  of  skull,  in  size  of  feet,  ears,  and  tail, 
and  in  the  character  of  the  coarse,  harsh  pelage,  of  the  half  dozen 
species  of  rabbits  examined  from  widely  separated  countries  of  South 
America,  the  gahhi  group  of  Central  America,  and  the  swamp  rabbits 
of  the  United  States,  is  so  marked  that  it  is  evident  they  form  a  closely 
related  group.  The  swamp  rabbit  differs  from  the  rest  of  the  group 
in  having  the  posterior  process  of  the  supraorbital  more  closely  united 
to  the  skull  along  its  inner  border,  and  in  much  heavier  claws,  but 
in  view  of  the  strong  resemblances  in  other  respects  these  differences 
appear  to  be  insufficient  to  warrant  distinguishing  the  animals  sub- 
generically  from  Tapeti^  with  which  obviously  they  are  closely  allied. 
Most  of  the  South  American  species  I  have  had  the  opportunity  to 
examine  belong  to  this  group. 

Tapeti  is  the  only  American  subgenus  not  represented  within  the 
borders  of  the  Desert  Plateau  area.  The  Mexican  and  Central  Amer- 
ican representatives  of  the  gahhi  group  inhabit  dense  forest  under* 
growth,  and  in  this  respect  their  habits  resemble  those  of  their 
forest-loving  relatives,  the  swamp  rabbits.    The  range  of  the  latter 

«Aim.  and  Mftg.  Nat.  Hist.,  VHI,  p.  535,  1901. 
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in  the  southeastern  United  States  is  separated  from  the  northern 
limit  of  S.  gabbi  tnieij  in  east  Mexico,  by  the  arid  treeless  area  whidi 
occupies  the  coastal  region  of  southern  Texas  and  Tamaulipas.  This 
group  (Tapeti)  probably  originated  &r  to  the  south,  and  ancestors 
of  the  swamp  rabbits  of  the  United  States,  after  pushing  northward 
along  the  coastal  belt,  were  isolated  from  the  main  body  of  the  group 
by  a  change  of  climatic  conditions  which  brought  about  the  presait 
gap  in  its  range.  The  skull  of  a  Mississippi  specimen  of  aqtuUieus 
has  the  postorbital  process  separated  from  the  frontals  by  a  narrow 
notch,  just  as  in  the  skull  of  S.  minensis  figured  on  Plate  XIL 

Genus  BBACHTLAOXTS  MlUer. 

IDAHO  PYGMY  RABBIT. 

Brachylagus  MUler,  Proc.  Biol.  Soc.  Washington,  XIII,  p.  157,  June  13,  1900. 
Type,  Brachylagus  idahoenaU  (Merriam).    Monotypic. 

Oeographic  distribution. — Southern  Idaho  to  central  Nevada  and 
west  to  northeastern  California  and  southeastern  comer  of  Oregon. 

Generic  characters. — Size  small,  smallest  of  American  rabbits; 
ears  short,  broad,  and  rounded;  tail  very  small,  short-haired;  two 
annual  molts  with  differently  colored  pelages.  Skull  lightly  ossified, 
short  and  very  broad  posteriorly;  posterior  prism  of  second  lower 
premolar  and  of  first  and  second  lower  molars  about  half  as  large  as 
anterior  prisms ;  bullae  proportionately  extremely  large ;  rostrum  very 
small,  short,  and  pointed ;  nasals  short  and  broad ;  bony  palate  very 
narrow ;  supraorbitals  attached  to  frontals  by  a  narrow  base ;  anterior 
and  posterior  proces^s  of  supraorbitals  narrow,  slender,  and  rodlike; 
tips  usually  free  and  truncated,  giving  ends  of  processes  a  curiously 
angular  appearance;  in  old  individuals  the  processes  extend  front 
and  back  until  their  tips  join  the  skull,  thus  inclosing  long  slit-like 
and  well-defined  anterior  and  posterior  foramina  of  nearly  equal 
length;  interparietal  distinct;  radius  and  ulna,  ribs,  and  cervical 
vertebrw  as  in  Sylvilagus.    (See  PI.  XII,  figs.  4,  5,  6.) 

Remarks. — The  wide  braincase  with  disproportionately  large  bull® 
and  small,  short,  and  tapering  rostrum  produces  a  curious  superficial 
resemblance  between  the  skulls  of  idahoensis  and  those  of  very  yoimg 
black-tailed  jack  rabbits.  The  single  species  of  this  well-marked 
genus  is  peculiar  to  the  sagebrush  plains  of  the  Great  Basin  at  the 
northern  end  of  the  Desert  Plateau. 

Genus  BOMEBOXAOirs  Merriam. 

POPOCATEPBTIv  RABBIT. 

Romerolagus  Mwrlam,  Proc.  BioL  Soc.  Wasftiington,  X,  p.  178,  December  28» 
1896.    Type  Romerolagus  neUoni  Merriam.    Mmiotyplc. 

Geographic  distribution. — ^Volcanoes  of  Popocatepetl  and  Iztacd- 
huatl  on  slopes  facing  the  Valley  of  Mexico. 
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Generic  characters. — Size  small,  smallest  of  American  rabbits  ex- 
cept Brackylagus;  ears  short  and  round;  feet  short;  external  tail 
absent;  form  of  body  and  general  appearance,  including  pelage, 
much  like  a  giant  tailless  Microtua.  Clavicle  complete,  articulating 
with  sternum ;  slnill  much  like  that  of  SylvUagvs  and  heavily  ossified ; 
bony  palate  very  long;  zygomatic  arch  very  heavy,  with  posterior  end 
of  jugal  much  extended  (nearly  as  in  Ochotona) ;  anterior  groove  in 
upper  incisors  very  strong  and  deep;  interorbital  breadth  narrow; 
supraorbitals  broadly  attached  to  frontals,  much  reduced,  and  with- 
out anterior  notch ;  postorbital  process  very  short  and  divergent,  in- 
closing a  shallow  notch;  interparietal  distinct;  caudal  vertebrae  nine, 
much  reduced  in  size.  Ulna  and  radius,  ribs,  and  cervical  vertebrae 
as  in  SylvUagus.    One  annual  molt  ( ? )  •     (See  PL  XIII,  figs  1,  2,  3.) 

Remarks. — ^The  only  known  species  of  this  genus  is  an  extraor- 
dinary little  animal  with  no  known  near  relative,  the  most  aberrant 
member  of  the  American  Leporidae.  In  habits,  color,  and  form  it 
resembles  a  giant  field  mouse  {Microtus)^  and  in  distribution  is  the 
most  restricted  of  all  American  rabbits,  being  limited  to  a  small  area 
about  10  miles  long,  high  up  on  the  slopes  of  the  two  great  volcanoes 
on  the  southeastern  border  of  the  Valley  of  Mexico. 


TAst  of  species  of  North  American  hares  and  rabbits,  with  type  localities. 


Num- 
ber of 
speci- 
menn 
exam- 
ined. 

Name. 

Type  locality. 

16 

Lepus  arcticus  Ross 

Northern  Baffin  Land.  Arctic  America 

18 

bangRi  Rhoadfl 

Codroy,  Newfoundland. 
Hubbart  Point,  Hudson  Bay.  Keewatin.Canada. 
Robertsons  Bay,  northwestern  Greenland. 
St.  Michael,  Alaska. 

11 

canos  Preble 

92 

grcenlandicus  Rhoadfl 

18 

othus  Merriam 

10 

poadromns  Merriam 

StepoTak  Bay,  Alaska  Peninsula. 

Plains  of    the   Saskatchewan,  near  Carlton 

182 

campestris  Bachman 

46 

u 

townsendl  fBacbman) . . . 
sierra  Mernam 

House,  Saskatchewan. 
Old  Fort  Wallawalla,  Washington. 
Hope  Valley,  Alpine  County,  California. 
Fort  Severn,  southwestern  coast  Hudson  Bay, 

Canada. 
Digby.  Nova  Scotia. 

vania. 
Hal  lock,  Minnesota. 
Turtle  Mountains.  North  Dakota. 

Nulato,  Alaska. 
Vernon,  British  Columbia. 
Fort  Steilacoom.  Washington. 
Fort  Klamath,  Oregon. 

Wind  River  Mountains,  Wyoming. 
Near  Hope,  British  Columbia. 
RiUito  Station  Arizona 

90 

americanus  Erzleben 

60 
146 

66 

1 
846 
12 

rtmthopna  Bangs 

yirginlanus  (Harlan)  ... 

phnonotos  Allen 

bi«hopi(Allen) 

macfarlanl  Merriam .... 
dalll  Merriam 

16 
67 

columbiensis  Rhoads  . . . 
Washington!  Baird 

10 
96 

klamathensis  (Mer- 
riam). 
bairdi  Hayden 

21 

cascadensiB  Nelson 

28 

alleni  Meams 

26 

Agua  Caliente,  Sinaloa,  Mexico. 

Playas  Valley,  southwestern  New  Mexiooi. 

Northwestern  Durango,  Mexico. 

Southern  end  Mexican  Tableland. 

Alta  MIra,  Tamaulipas,  Mexico. 

Near  Tehuantepec  City.  Oaxaca,  Mexico. 

St.  Antoine  (near  Jolon),  California. 

Touchet,  Washington. 

Near  Jolon,  California. 

San  Diego,  Calilomia. 

7 

galllardl  Meams 

6 

battyl  Allen 

60 
6 

callotts  Waaler 

altamira(Nel8on) 

28 

flavigularis  (Wagner) 

124 
16 
74 
29 

calilbmicus  Gray 

wallawalla  (Merriam).. 
richardaoni  Bachman  . . 
bennettl  (Gray) 
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List  of  species  of  North  American  hares  and  rahMts,  with  type  localities — Ckmt'd. 


134 

82 
186 

89 
124 

25 
9 

45 

7 
27 
19 

58 
152 
162 
26 
126 
127 
56 
30 
53 
49 
47 
21 
42 
28 
15 


68 
120 
111 
29 
77 
91 
80 
163 
21 
147 
85 
93 
197 
85 
122 
104 
19 
60 
21 
85 

91 
96 
40 
5 
4 
1 
20 
1 

15 
2 
54 


Lepus  califomicus  deserticola  ( Meams) 


eremiciu  (Allen)., 
texianua  (Waterhouae). 
melanotis  ( Mearns)  — 
merriami  (Meams)  .... 

aiiellU8  (Miller) 

fe8tinu8  (Nelson) 

martirensis  (StoweH) .. 


ma^dalensB  Nelson . 

xantl  Thomas 

Inaularis  Biyant 


SylrUaciu  floridanns  (Allen) 

mallurus  (Thomas)  .. 

meamsi  (Allen) 

pfmni- N-it»on 

ehii|iijiki]ii  I  Alk-n) 

liolsEied  iMeiirTiii)^.. 
m^  tHi't  nil  litti  { M  iller ) . . . 

lestrlcrtua  XeJ«0Q 

D^iiabiD  (Mcrriam) , . . 
eotioeciena  (Neliion) . 
ruxMLEufl  {Allen^ 


a2tf?cti«  \  Allen ) 
thiapf  anlft  ( K  f  Ihtn  > , . 
Tiimlaniotta  (Miller). 

C0|fi>alTi«  { Nel.sini ),........,..... 

,  roDUeitnM  lUnlJoyli  ,. 

tni]:)f=iiUiinu.iiM  j  BiLiig^) ,. 

Kmtigerl  (All(?n)  ,...„. 

liinetlsfAlletjJ 

AiiduboDl  {T*j\In1>  ,, ,„,»,... 

VHilU<iIj=l  NelpnTi 

Banctidlegi  (Miller)... 

conflnls  (Allen) 

arizonas  (Allen ) 

goldmani  (Nelson) .... 

minor  (Mearns) 

cedrophilus  Nelson . . . ' 

warreni  Nelson 

baileyi  ( Merriam ) 

neomexicanus  Nelson 


parvulus  (Allen) . 
?rho 


cunlcularius  (Watorhouse) 

paciflcus  (Nelson) . 
insolitus  (Allen)... 


firraysoni  (Allen) , 

bacnmani  (Waterhouae)  , 


ubcricolor  (Miller) . . . 
cinerascens  (Allen) .. 

exijnius  Nelson 

peninsularis  (Allen)  . 
cerrosensis  (Allen) . . . 

mansnetns  Nelson 

gabbi(  Allen) 

incitatus  (Bangs) 

truel  (Allen) 

insonus  (Nelson) 

palustris  (Bachman) 

paludicola  (Miller  and 
Bangs). 

aquatioui  (Baonman) 

Jittoralis  subap.  nov. . . 

Brachylagns  Idahoensis  (Merriam ) 

RomeroUwpia  nelson  1  Merriam 


West  ed^  Oolorado  Deaert,  CalUomia. 

FaifiMtnka,  Ariaona. 

Western  Texas. 

Oklahoma,  near  Independence,  Kanaaa. 

Fort  Clark,  Texas. 

8an  Luis  Potosi.  Mexico. 

Irolo,  Hidalgo,  Mexico. 

San  Pedro  Hartir  Moontains,  Lower  Califor- 
nia. Mexico. 

Magoalena  Island,  Lower  California,  Mexico. 

Santa  Anita,  Lower  California,  Mexico. 

Espiritn  Santo  Island,  Lower  (3alif6mia,  Mex- 
ico. 

Near  Mioco,  Florida. 

Raleif  h.  North  Carolina. 

Fort  Snelling,  Minneaota. 

Valentine,  Nebraska. 

Stillwell,  Oklahoma. 

Corpus  Christ!,  Texas. 

Huachuca  Moun  tains.  Arlnma. 

Negrete,  Michoacan,  Mexico. 

Zapotlan,  Jaliaoq.  Mexico. 

Mount  Orizaba.  Pnebla,  Mexico. 

Chichicaxtle,  Vera  Cnia,  Mexico. 

PasaNueva,  Vera  Cruz,  Mexico. 

TehuantepcNQ  City,  Oaxaca,  Mexico. 

San  Cristobal,  Chiapas.  Mexico. 

Merida,  Yucatan,  Mexico. 

Manzano  Mountains,  New  Mexloa 

Davia  Mountains,  Texas. 

Liberty  Hill,  Connecticut 

Ea^stem  Oregon. 

Hill  City,  South  Dakota. 

White  Mountains.  Arizona. 

San  Francisco,Califomia. 

San  Emigdio,  Kern  County,  Oalifomia. 

Mexican  Doundary,  near  San  Diego,  California. 

Playa  Maria  Bay,  Lower  California,  Mexico. 

Beal  Spring,  near  Kingman,  Arizona. 

Sinaloa,  Sinaloa,  Mexico. 

El  Paso/Texas. 

Cactus  Flat,  near  Cliff,  New  Mexico. 

Coventry.  Colorado. 

Eastern  side  Big  Horn  Basin,  Wyoming. 

Fort  Sumner,  New  Mexico. 

Apam.  Hidalffo,  Mexico. 

Sacualpam,  Mexico. 

Acapuico,  Guerrero,  Mexico. 

Plains  of  Colima.  Colima,  Mexico. 

Tres  Marias  Islands,  western  Mexico. 

Between  Monterey  and  Santa  Barbara,  Oali- 
fomia. 

Beaverton,  Oregon. 

San  Fernando.  Calif omia. 

Yubay,  centcal  Lower  California.  Mexico. 

Santa  Anita,  Lower  California,  Mexico. 

Cerros  Island,  Lower  California,  Mexico. 

San  Joae  laland.  Gulf  of  California,  Mexico. 

Talamanca,  Costa  Rica. 

San  Migael  laland,  Panama. 

Mirador,  Vera  Cruz,  Mexico. 

Omilteme,  Guerrero,  Mexico. 

Coast  of  South  Carolina. 

Fort  Island,  near  Crystal  River,  Florida. 

Western  Alabama. 
Houma,  Louisiana. 
Pahfiimeroi  Valley,  Idaho. 
Mount  Popocatepetl,  Mexico. 
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XS7  TO  8PSCIES  AND  SXTBSPECIES  OF  NOBTH  AMEBICAN  HABES 

AND  BABBITS. 

Oenus  IiEPXTS. 

Stibgeniis  LXFITB. 

THE  AKCTIC  HABES,   VARYING  HABBS,   8NOWSHOB  BABBITS,   AND 
WHITB-TAILKD  JACK  BABBITS. 

"Ears  short  and  broad;  leni^th  itrom  notch  ia  dried  skin  averaging  from  62  to 
81  mm.;  pelage  long  and  tlilck. 
Biae    larger,    total    length   averaging   more   than    580    mm.;    ears    from 
notch  75  to  81  mm.;  tall  long,  white  at  all  seasons;  underfur  in 
winter  white  (the  Arctic  hares). 
Pelage  white  throughout  the  year. 

Claws  very  long  and  heavy;  incisors  long  and  projecting  forward 

(Ellesmere  Land  and  Greenland) ffrcenlandicus  (p.  67) 

Claws  not  long  and  heavy ;  incisors  shorter  and  strongly  decurved 

(northern  Baffin  Land) arcticus  (p.  61) 

Pelage  gray  or  brown  in  summer. 
Upperparts  in  summer  iron  gray. 

Upperparts  pale  iron  gray;  a  little  more  dusky  on  sides  and 
rump  than  on  back   (Barren  Grounds  W.  of  Hudson 

Bay)., canus  (p.  65) 

Upperparts  dark  iron  gray;  distinctly  more  dusky  on  sides 
and  rump  than  on  back. 
Head   lighter   buffy   gray;    ears  with   much   more  gray 
amd    white;    bullce    larger    (Baffin    Land    and    N. 

Uugava) arcticus   (p.  61) 

Head  darker  buffy  gray;  ears  mainly  black;  bullae 
smaller  (Newfoundland  and  coast  of  Labra- 
dor)  hangsi  (p.  64) 

Upperparts  in  summer  dusky  brown. 

Upperparts  blackish  brown;  skull  and  feet  very  large    (W. 

coast  of  N.  Alaska) othv8  (p.  69) 

Upperparts  cinnamon  brown;  skull  nearly  as  in  othus;  feet 
much  smaller  (Peninsula  of  Alaska) .-poadromus  (p.  71) 
Size  smaller,  total  length  averaging  less  than  520  mm.;  ears  from  notch 
62  to  70  mm. ;  tail  short,  buffy  brown  or  dusky  in  summer ;  underfur 
in  winter  strongly  tipped  with  zone  of  bufl^   (varying  hares  and 
snowshoe  rabbits). 
Tops  of  hind  feet  in  brown  pelage  similar  to  sides  of  body,  or  a  little 
brighter,  sometimes  mixed  with  white. 
Total  length  averaging  less  than  450  mm. ;  in  brown  pelage  under- 
side of  hind  toes  white  or  whitish,  contrasting  with  dusky 
sole. 
Upperparts  dusky  yellowish  brown;  contrast  between  under- 
side of  toes  and  sole  not  very  strong  but  distinct  (inte- 
rior of  British  Columbia) columbiensis  (p.  102) 
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Upperparts  more  of  a  dusky  reddish  brown  shade. 

Upperparts  throughout  the  year  dusky  russet  brown ;  con- 
trast between  white  toes  and  dusky  sole  strong 
(coast  of  Washington  and  British  Columbia). 

washingtoni  (p.  106) 

Upperparts  in  summer  dusky  fawn  color,  in  winter  white; 

contrast  between  whitish  toes  and  dusky  sole  not 

striking   but   distinct    (mountains   of   Oregon   and 

northeastern  California) klamathensis  (p.  107) 

Total  length  averaging  more  than  450  mm. ;  in  brown  pelage  under- 
side of  toes  like  soles. 
Total  length  averaging  more  than  500  nun.;  color  in  summ^ 
bright  rusty  brown;  tops  of  hind  feet  brighter  rusty 

than  body  (Virginia  to  Maine) virginiantis  (p.  92) 

Total  length  averaging  less  than  500  mm.;  color  in  summer 
duller  and  less  rusty;  tops  of  hind  feet  dull  buffy  or 
dull  rusty  mixed  with  some  whitish. 
Upperparts  in  summer  dusky  gray. 

Tops  of  hind  feet  mixed  rusty  ochraceous  and  white; 
skull  very  short  and  broad  (Turtle  Mountains, 

North  Dakota) hishopi  (p.  97) 

Tops  of  hind  feet  mixed  dull  butfy  brown  and  whitish ; 
skull  long  and  narrow  (some  specimens  from 
Nova  Scotia,  Magdalen  Islands,  and  Newfound- 
land)  8truitMpu8  (p.  90) 

Upperparts  in  summer  dull  rusty  brownish  or  rather  pale 
dingy  rusty  or  dingy  yellowish  butfy. 
Upperparts  in  summer  dark  rusty  brownish  (eaetem 
Maine,  New  Brunswick,  and  Nova  Scotia). 

struthopuM   (p.  90) 

Upperparts  In  summer  light  rusty  brownish  or  pale 

dingy  yellowish  buflPy   (Wisconsin  to  southern 

border  of  Manitoba) phwonotus  (p.  95) 

Tops  of  hind  feet  in  summer  pelage  white. 

Upperparts  in  summer  dingy  yellowish  bufl^   (Lower  Yukon  re- 
gion, Alaska) dalli   (p.  100) 

Upperparts  in  summer  dusky  gray,  dusky,  or  dusky  reddish. 

Upperparts  dusky  gray  or  dusky  yellowish  gray;  head  paler, 
more  buffy  than  body ;  rump  about  like  back. 
Size   smaller;    skull    light   and    slender,    basilar    length 
averaging   about   59    mm.    (south    Mackenzie   and 
Keewatln  to  north  shore  Lake  Superior). 

americanus  (p.  87) 
Size  larger ;  skull  large  and  heavy,  basilar  length  averaging 
about  63  mm.  (Alaska  from  Lake  Clark  east,  and 
Canada  from  middle  Mackenzie  north). 

macfarlani  (p.  98) 

Upperparts  dusky  or   dusky   reddish;   head  distinctly   more 

fulvous  than  body:  rump  more  blackish. 

Upperparts  dusky  grizzled  with  dingy  gray;   rump  and 

upperside  of  tail  blackish  (Rocky  Mountains  from 

Montana  to  New  Mexico) hairdi  (p.  109) 
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Upperparts  dusky  reddlfih. 

Upperparts  a  lighter  shade  of  dull  or  dusky  reddish; 
cinnamon  of  head  lifter;  black  on  ramp  and 
top  of  tall  not  BO  heary   (Rocky  Mountains, 

Montana  to  New  Mexico) hairdi  (p.  109) 

Upperparts  darker  dusky  reddish;  cinnamon  of  head 
darker;  black  on  rump  and  top  of  tall  much 
heavier  (Cascade  Mountains  of  British  Colum- 
bia and  Oregon) cMoadenais  (p.  112) 

Bars  kmg  and  comparatively  narrow,  length  trmn  notch  In  dried  skin  averag- 
ing from  96  to  144  mm. 
Tall  always  white,  or  white  with  a  narrow  dusky  line  along  middle  of 
upper  side,  but  not  extending  up  on  rump;  winter  pelage  white  or 
much  paler  than  summer  (white-tailed  jack  rabbits). 
Summer  pelage  yellowish  gray;  tall  pure  white  (east  of  the  Rocky 
Mountains,  Saskatchewan  to  Kansas  and  Colorado). 

campestris  (p.  74) 
Summer  pelage  dark  gray ;  tall  wliite,  usually  more  or  less  dusky  along 
middle  of  upper  side. 
Smaller;  hind  foot  averaging  less  than  150  mm.  (Washington  to 

SW.  Colorado) toumsendi  (p.  78) 

Larger;  hind  foot  averaging  more  than  150  mm.  (Sierra  Nevada, 
California) sierrw   (p.  82) 

Subgenus  XACK0T0LAGIJ8. 

THE  BLACK-TAILED  JACK  RABBITS, 

Tail  never  entirely  white;  always  with  a  distinct  black  line  along  top  and  on 
median  line  of  rump;  winter  pelage  similar  to  that  of  summer  (black- 
tailed  Jack  rabbits). 
Flanks  white  or  pale  gray,  similar  to  abdomen  and  sharply  contrasted  with 
back ;  ears  without  trace  of  black  patch  at  tip. 
Nape  more  or  less  black. 

Nape  with  black  not  divided  (south  central  Mexico). 

callotis  (p.  122) 
Nape  with  black  divided  into  two  lateral  stripes  l^  median  stripe 
of  buff. 
Back  ochraceous  buff  (south  coast  Oaxaca  and  Chiapas). 

flavigularis  (p.  125) 
Back  more  grayish,  cream  buff  (southern  Tamaullpas). 

altamircB  (p.  124) 
Nape  gray  or  grayish  buff. 

Size  very  large,  ear  enormous,  tall  very  small,  sides  of  body  and 
rump  iron  gray. 
Back  dull  cream  buff  (S.  Arizona  and  N.  Sonora). 

alleni  (p.  117) 
Back  rich  cream  or  pinkish  buff  (S.  Sonora  and  Slnaloa). 

palitans  (p.  118) 
Size  small,  ears  and  tail  medium,  flanks  white,  rump  iron  gray. 
Size  larger  (over  500  mm.)  ;  back  buffy  fawn  color  (SW.  New 

Mexico  and  W.  Chihuahua) gaillardi  (p.  120) 

Size  smaller   (under  500  mm.) ;  back  and  head  paler   (NW. 
Durango) hattyi  (p.  121) 
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Flanks  simUar  to  back,  or  oUs^tt^  paier;  9IM»  wUb  distinct  black  patch 

Nape  with,  mov^  01*  le«a  blaek. 

Back   black   or    blackish    (Qaplrltu    Santo    Island,    Lower    Call- 

foruta) ^ ,-,, , iMularia  (p.  156) 

Baek  dark  graj  or  dark  Imlty  gray. 

Ean»  smaUer,  averaging  tcom  notch  less  than  115  mm.   (S. 

Taxaa  and  NB.  Mexkx)) merriami  (p.  148) 

Ears  larger^  avetagtaig  tt^m  »otch  more  than  115  mm.     (San 

Luis  Potofli,  etc.) , ^^^^jMeUus  (p.  150) 

Nape  gray,  dull  buffy,  or  buffy  brown. 

Bubip  and  adjoining  parts  of  hind  legs  gray,  lonnlng  distinctly 
paler  rump  patch  contrasting  with  back  and  sides. 
B«jek  and  sides  pale  gvayM^   (Obiiinahua  and  Texas  north 

to  western  Colorado) tewianua  (p.  142) 

Back  and  sides  dark,  bufly  brown  or  ocluraceous  buiTy. 

Back  and  sides  bright  ochraceous  bulTy   (Great  Plains, 

NW.  Texas  to  Nebraska)*^ tnelanoHM  (p.  146) 

Back  and  sides  dark  buffy  bvown*  or  grayish  buffy  brown. 
Back  and  sides  dark  bofljr  brown ;  nape  dark  brown- 
ish bu£^;    size  larger;   ears  short,  averaging 
leas  than  112  nun.   ftam  notelb   (Gulf  coast, 

Texas merriami  (p.  148) 

Back  and  sides  dull  grayish  buffy  brown;  nape  gray- 
ish bnfly;  sifl»  mnaller;  ears  long,  averaging 
129  mm.  from  notch  (S.  end  Mexican  Table- 
land)  festinus   (p.  151) 

Rump  and  adjoining  parts  of  bind  legs  similar  to  back  and  sides, 
no  rump  patch. 
Upi)erparts  dark,  varying  from  buffy  brown  to  dull  bufl^. 
Head  and  ears  colored  like  body. 

Size  larger,  upperparts  rich  fulvous  brown  (coast 
region  middle  California,  Sacramento  Val- 
ley)  calif omicus  (p.  129) 

Size  smaller,  upperparts  duller,  more  grayish  fulvous 
brown    (coast  region  southern  California  and 

NW.  Lower  California) bennetti  (p.  136) 

Head  and  ears  grayer  than  body. 

Ears  longer,  averaging  from  notch  116  mm.; 
darker  gray  (Cape  Region,  Lower  Cali- 
fornia)  wanti  (p.  155) 

Bars  shorter,  averaging  from  notch  99  mm.;  paler 
gray     (Margarita     and     Magdalena     Islands. 

Lower  California) magdalemg  (p.  154) 

Upperparts  pale,  varying  from  gray  to  pale  yellowish  bnff  or 
pale  dull  grayish  buff. 
Upperparts  buffy  or  dull  grayish  buff. 

Upperparts    pale    yellowish    or    sandy    bnffy    (San 
Joaquin  Valley,  California )-rio^rd«oni  (p.  133) 
Upperparts  dull  grayish,  slightly  pinkish  buffy  (south- 
ern Arizona  and  N.  Sonora )..eremlctf«  (p.  140) 
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Upperpftrta  gray  or  with  bttffiness  when  present  reduced  to  a 
Blight  tinge. 
Head  and  ears  grayer  than  body    (central  Lower  Oall- 

fomla) martirensis  (p,  152) 

Head  and  ears  similar  to  body. 

TJpperparts   paler,   dull   ashy   gray   or  pale   slightly 
buffy    gray    (Ck)lorado    Desert    and    north    to 

Utah) deserticola  (p.  137) 

TJpperparts  darker,  slightly  pinkish  dark  Iron  gray  (NR 
California  to  Washington) .wallawalla  (p.  132) 

Gknns  STLVHjAOTJS. 

THE  COTTONTAILS,  BRUSH,  SWAMP,  AND  WOOD  RABBITS. 

Tnil  comparatively  large  and  loosely  haired,  with  underside  always  conspicu- 
ously cottony  white;  feet  well  haired  (the  cottontails). 
Size  large,  largest  of  the  cottontails,  nearly  equaling  the  jack  rabbits; 
length  averaging  480  to  511  mm.;  pelage  coarse  and  harsh  (south- 
em  and  western  Mexico). 
Upperparts  brownish   gray;    hind   legs  and   sidfe  of  hind  feet   rusty 
brownish ;  tops  of  hind  feet  rusty  or  dull  buffy. 
Larger   (arerage  length  511  mm.)  ;  ears  longer   (averaging  from 
notch  74.4  mm.)  (S.  end  Mexican  Tableland). 

cuniculariua  (p.  239) 
Smaller  (average  length  480  mm.)  ;  ears  shorter  (averaging  from 
notch  70.7  mm.)   (coast  of  Guerrero,  Mexico). 

pacificus  (p.  242) 

Upperparts  deep  buffy  brownish  or  reddish  brown;  sides  of  hind  legs 

and  feet  bright  rusty  reddish;  tops  of  hind  feet  clear  white  or 

whitish,  in  sharp  contrast. 

Larger   (average  500  mm.) ;  ears  longer   (averaging  from  notch 

70.4  mm.)    (coast  of  MIchoacan  to  Slnaloa,  Mexico). 

insolitus  (p.  243) 
Smaller  (average  length  480  mm.)  ;  ears  shorter  (averaging  from 
notch  57  mm.)   (Tres  Marias  I.,  W.  Mexico). 

grayaoni  (p.  244) 
Size  medium  or  small ;  total  length  averaging  from  about  350  to  463  mm. 
Bullse  proportionately  small  with  surface  smoothly  rounded  or  polished ; 
ears  usually  comparatively  short. 
Rostrum   proportionately   heavy,   broad   and   strongly   angled   on 
upper  half  of  base,  usually  broad  and  flattened,  or  decurved, 
near  tip;  except  in  transitionalia,  supraorbitals  broad  and 
heavy  and  usually  ankylosed  to  skull  at  posterior  end. 
Supraorbitals   very   small,   posterior   process   short,   tapering 
posteriorly  to  a  slender  point,  free  from  or  barely  touch- 
ing skull  and  anteriorly  narrowing  until  anterior  proc- 
ess and  notch  usually  entirely  absent  or  obsolescent 
(Brasstown  Bald  Mt,  N.  Georgia,  to  SW.  Maine). 

transitionalis  (p.  195) 
Supraorbitals  broadly  developed;  posterior  process  usually 
broadly  strap-shaped  and  coalescing  with  skull  poste- 
riorly and  sometimes  along  entire  length ;  anterior  proc- 
ess broud  and  commonly  extended  to  nearly  close  ante- 
rior notch  with  squared  tip. 
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Upperparts  of  body  strongly  grayish,  varying  from  light 

to  dark;  always  with  a  tinge  of  buffy,  but  general 

effect  gray. 

Upperparts  of  body  pale  boffy  grayish;  tops  of  hind 

feet  whitish,  with  sides  of  hind  feet  and  back 

of  hind  legs  pale  rusty,  strongest  on  legs. 

Smell,   total   length  averaging  al>ont  408   mm.; 

ears  short,  averaging  from  notch  at>out  50 

mm.  (Qreat  Plains  from  SW.  Minnesota  to 

near  Denver,  CJoIorado) simUis  (p.  172) 

Large,   total   length  averaging  from  425  to   451 

mm. ;  ears  long,  averaging  from  notch  about 

62  to  68  mm. 

Smaller,    total   length   averaging   about  425 

mm.;   ear  from  notch  about  62  mm. 

(mountains  S.  Arizona  and  W.  Mexico). 

holzneri  (p.  178) 

Larger,  total  length  averaging  more  than  450 

mm. ;  ears  from  notch  about  67  mm. 

BulUe    larger,    averaging    in    diameter 

about    12    mm.    (mountains    SW. 

Texas) robustus  (p.  194) 

Bullffi  smaller,  averaging  in  diameter 
about  10.7  mm.  (mountains  central 

New  Mexico) cognatus  (p.  191) 

Upperparts  of  body  dark  grayish  with  a  slight  tinge 

of  buffy ;  tops  of  hind  feet  wliitish  or  pale  rusty 

with  sides  of  feet  deep  rusty  or  reddish  brown 

and  back  of  hind  legs  chestnut  or  dark  rusty. 

Back  of  hind  legs  dark  chestnut;   ear  shorter, 

averaging  from  notch  about  49  mm. ;  bulbe 

smaller  (S.  Texas  and  NE.  Mexico). 

chapmani  (p.  176) 

Back  of  hind  legs  brighter,  more  rusty  rufous; 

ears  longer,  averaging  from  notch  57  to  59 

mm.;  bulls  larger. 

Size  smaller,  total  length  averaging  375  nun. ; 

darker   gray    (mountains  and    valleys 

S.  ^id  Mexican  Tableland). 

orizalxE  (p.  183) 
Size  larger,  total  length  averaging  from  400 
to  422  mm.;  paler  gray. 
Smaller,  total  length  averaging  400  mm.; 
bullee  larger;   upperparts  of  body 
grayer  and  legs    and    feet    paler 
(plains  SE.  border  Mexican  Table- 
land)  suhcinctus  (p.  180) 

Larger,  total  length  averaging  422  mm.; 
bullae  smaller ;  upperparts  of  body, 
hind  legs,  and  feet  darker  and  more 
rusty  rufous restrictUB  (p.  181) 
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Upperparts  of  body  strongly  rusty  reddish  or  rusty  buffy, 
varying  In  intensity  but  always  reddish  in  general 
effect 
Size  large,  average  total  length  more  than  460  mm.; 
skull  large  and  massive,  basilar  length  about 
59  mm. 
Upperparts  darker;  back  and  lilnd  legs  darker 
.  rufous ;     interorbital     breadth     narrower ; 
bullae  smaller,  diameter  averaging  less  than 
10  mm.  (Chiapas  and  Guatemala). 

chiapensis  (p.  189) 

Upperparts  paler ;  back  of  hind  legs  paler  rufous ; 

interorbital  breadth  wider;   bullae  larger, 

diameter    averaging   over   11    mm.    (Cam- 

peche  and  Yucatan) yucatanicus  (p.  190) 

Size  medium  or  small;  total  length  averaging  from 

416  to  446  mm. 

Size  smaller;   total  length  averaging  less  than 

420   mm.;    ears    shorter,    averaging   from 

notch  50  to  52  mm. 

Upperparts    deep    pinkish    or    rusty    buffy; 

skull  lighter  and  slenderer;  diameter 

of  bullae  about  10  mm.  (Oklahoma  to 

Alabama) alacer    (p.   174) 

Upperparts  suffused  with  a  deeper  tinge  of 
dull  rusty;  skull  heavier,  especially 
base  of  rostrum;  diameter  of  bullae 
about      11      mm.     (S.      Vera      Cruz, 

Mexico) russatus   (p.  186) 

Size  larger,  total  length  averaging  from  434  to 
446    mm.;    ears    longer,    averaging    from 
notch  54  to  58  mm. 
Tops  of  hind  feet  and  front  line  of  hind  legs 
clear   bright  white,  strongly  contrast- 
ing with  rufous  on  hind  legs  and  sides 
of  feet. 
Back  of  hind  legs  rich  bright  rufous;  top 
of    back    brighter    more    pinkish 
buffy;  diameter  of  bullae  smaller, 
averaging   less   than   10   mm.    (S. 
coast  Oaxaca,  Mexico). 

aztecus  (p.  187) 
Back  of  hind  legs  dull  dark  rufous;  top 
of  back  duller  buffy;  diameter  of 
bullae  greater,  averaging  nearly  11 
mm.  (S.  Tamaulipas  to  central 
Vera  Cruz,  Mexico). 

connect  ens  (p.  185) 

Tops  of  hind  feet  and  front  line  of  hind  legs 

not  clear  bright  white,  usually  more  or 

less    strongly    shaded    with    rusty    or 

buffy. 
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Size     smaller;     back     more    brownish; 
back    of    hind    legs    dark  brown- 
ish or  chestnut  rufous  (Florida). 
floridanus  (p.  164) 
SlEe  larger;   back  more  pinkish  huffy; 
back  of  hind  legs  paler  and  more 
rusty  rufous. 
Bars  longer,   averaging  from   notch 
58    mm.;   upperparts    darker, 
more    rusty    reddish    (eastern 
U.   S.,  N.  Florida  to  E.   New 

York) mallurug  (p.  166) 

Ears  shorter,  averaging  from  notch 
54  mm.;  upperparts  paler, 
more  pinkish  huffy  (northern 
U.   S.  from  W.  New  York  to 

Iowa) mearnsi  (p.  169) 

Rostrum  proportionately  long  and  slender,  narrow  and  not  strongly 
angled  on  upper  half  of  base;  outlines  straight;  narrow 
and  rounded  at  tip;  supraorbitals  always  light  and  slender, 
tapering  to  a  narrow  point  nearly  or  slightly  free  from 
skull  posteriorly,  and  inclosing  a  long  narrow  foramen  or 
slit-like  notch. 
Ears  longer,  averaging  from  notch  over  60  mm. 

Rostrum  long;  supraorbitals  heavy;  postorbltals  long; 
braincase  broad;  size  large;  total  length  averages 
386  mm.  (mountains  from  Arizona  to  Colorado). 

pinetis  (p.  207) 
Ears  shorter,  averaging  from  notch  less  than  56  mm. 

Size  smaller,  total  length  averaging  352  mm.;  bullse 
smaller;  gray  rump  patch  not  distinct  (Washing- 
ton and  Oregon  to  W.  Idaho) nuttalU  (p.  201) 

Size  larger;  total  length  averaging  385  mm.;  bull® 
larger;  gray  rump  patch  more  strongly  marked  (S. 
Dakota  to  Idaho  and  SE.  California). 

grangeri  (p.  204) 
Bullae   proportionately  large  with   surface   irregularly   rounded   and 
slightly   roughened;   ears  comparatively  long    (western   U.    S. 
and  central  and  NW.  Mexico). 
Upperparts  dull  dark  yellowish  huffy,  or  dark  iron  gray  with  a 
slight  buffy  tinge, 
rpperparts    clear    dark    buffy    gray,    heavily    washed    with 
blackish  and  strongly  contrasting  with  color  on  back 
of  hind  legs. 
Back  of  hind  legs  deep  rich  rufous  or  rufous  brown; 
rump  imtch  scarcely  visible   (Sonora  and  Slnaloa, 

Mexico) goldmani  (p.  225) 

Back  of  hind  legs  dull  brownish;  gray  rump  patch  well 

marked  (Lower  California) conflnia  (p.  220) 

TJpperparts  dull  buffy  gray,  not  heavily  washed  with  black 
and  not  strongly  contrasting  with  color  on  back  of 
hind  legs. 
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Upperparts  dark,  rather  yellowish,  creamy  buflPy;  back  of 
hind  legs  dull  nisty  brown ;  rump  patch  fairly  well 
marked;  nape  light  rufous   (NB.  Arizona  to  SW. 

Colorado) toarreni  (p.  231) 

Upperparts  dull  yellowish  or  brownish  buffy ;  back  of  hind 

legs  dull  dark  brown  with  scarcely  a  trace  of  rusty ; 

rump  patch  usually  absent ;  nape  dark  rufous. 

Size   larger,  total  length  ayeraging  418  mm.;   color 

darker;  rump  patch  absent;  ears  shorter  (coast 

middle  California  and  Sacramento  Valley). 

auduhoni  (p.  214) 

Size  smaller,  total  length  averaging  398  mm.;   ears 

longer ;  rump  patch  present,  not  strongly  marked 

(coast  S.  California  and  NW.  Lower  California). 

sanctidiegi  (p.  218) 
Upperparts  light  yellowish  buflfy  gray  or  pale  gray  with  a  slight 
tinge  of  buffy. 
Size  large,  total  length  aTeraging  from  402  to  411  mm. 

Upperparts  yellowish  buffy  distinctly  darkened  by  over- 
lying black  wash;  gray  rump  patch  present;  back 
of  hind  legs  buffy  brownish;  skull  larger;  bull9& 
averaging  less  than  12  mm.   (San  Joaquin  Valley, 

California) vallicola  (p.  216) 

Upperparts  pale  creamy  buffy,  scarcely  or  slightly  dark- 
ened by  overlying  black  wash;  rump  patch  obso- 
lete ;  back  of  hind  legs  pale  rusty ;  bullae  averaging 
more  than  12  mm.  (Montana  to  Colorado). 

haileyi  (p.  232) 
Size  small,  total  length  averaging  from  351  to  375  mm. 

Ears  shorter,  averaging  from  notch  55  to  57  mm.;  upper- 
parts  darker,  more  buffy. 
Upperparts  dingy,   slightly  yellowish  gray;   back  of 
hind  legs  rusty  brown    (S,  Texas  to  Puebla, 

Mexico,  on  Tableland) parvuJus  (p.  236) 

Upperparts  light,  slightly  rusty,  yellowish  gray;  back 
of  hind  legs  brighter  rusty  (W.  Texas  and  B. 

New  Mexico) neomexicdnus  (p.  234) 

Ears  longer,  averaging  from  notch  59  to  68  mm. ;  upper- 
parts  paler,  more  grayish. 
Bars    very    large,    averaging    from    notch    68    mm.; 
average  diameter  of  bullie  more  than  13  mm. 
(Arizona  and  SB.  California )_artron(r  (p.  222) 
Ears  shorter,  averaging  from  notch  59  to  60  mm.; 
average  diameter  of  bullae  less  than  12.5  mm. 
Upperparts  pale  sandy  grayish ;  back  of  hind  legs 
dull  rusty  brown;  underside  of  neck  deep, 
dull  buffy;  size  smaller;  skull  lighter   (S. 
New  Mexico,  W.  Texas,  and  Chihuahua). 

minor  (p.  226) 
Upperparts  darker,  more  creamy  buffy;  back  of 
hind  legs  and  feet  more  rusty;  underside 
of  neck  ochraceous  buffy ;  size  larger ;  skull 
heavier  (mountains  western  central  New 
Mexico  and  R  Arizona). 

ccdrophilus  (p.  229) 
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Tail  small,  short,  and  densely  haired,  or  slender  and  thinly  haired;  nnd^*side 
of  tail  white,  gray,  or  huffy ;  large  species,  total  length  exceeding  500  nun. 
and  hind  claws  large  and  exposed ;  or  small  species  with  total  length  less 
than  400  mm.  and  hind  claws  small  and  concealed. 
Underside  of  tail  white. 

Small,  total  length  less  than  400  mm. ;  tail  small  and  roand  with  short 
dense  hair  (brush  rabbits). 
Upperparts  more  or  less  strongly  reddiA  brown. 

Upperparts  dark  reddish  brown ;  ears  short ;  skull  very  heavy ; 
rostrum  comparatively  broad  and  heavy;  bulls  very 
small  (coast  region  NW.  California  to  Oregon). 

ubericolor  (p.  250) 
Upperparts  dark  bulfy  brown  with  a  reddish  suffusion;  ears 
medium;  skull  light;  rostrum  light  and  pointed;  bullae 
medium  (coast  region  middle  <3alif6mia). 

hachmani  (p.  247) 
Upperparts  grayish  or  grayish  brown. 
Rump  similar  to  rest  of  back. 

Upperparts  pale  bufTy  gray;  ears  paler  than  back;  back 
of  hind  legs  rusty  (CSape  Region,  Lower  Califor- 
nia)  peninsularis  (p.  256) 

Upperparts  dark  grayish  buffy  brown. 

Back  of  hind  legs  grayish  brown  like  sides  of  body 

(CJerros  I.) cerroaensis  (p.  255) 

Back  of  hind  legs  russet  brown  (coast  region  S.  Cali- 
fornia and  N.  Lower  CJallfomia). 

cineraacena  (p.  252) 
Rump  grayer  than  back,  forming  a  pale  rump  patch. 

Upperparts  grayii^  buffy;  rump  patch  dark  iron  gray; 
ears  clearer  gray  than  back  (central  Lower  Cali- 
fornia)  ewiguus  (p.  254) 

Upperparts  pale  dingy  buffy  grayish;  rump  patch  dingy 
gray;  ears  like  back  (San  Jose  I.,  Lower  Cali- 
fornia)  manauetua  (p.  256) 

Large,  total  length  more  than  500  mm.;  tail  comparatively  slender, 
thinly  haired  (swamp  rabbits). 
Upperparts  darker  and  more  rusty  brown,  especially  on  hind  legs 
(narrow  coast  belt  E.  Texas  to  Mississippi). 

Httoralia  (p.  273) 

Upperparts  paler  or  more  grayish  brown,  especially  on  rump  and 

hind  legs  (middle  Texas  to  Oklahoma,  and  east  to  S.  Illinois 

and  Alabama) aquaticua  (p.  270) 

Underside  of  tail  dingy  gray  or  buffy. 

Tops  of  hUid  feet  whitish ;  ears  from  notch  about  60  mm.  (mountains 

of  Guerrero,  Mexico) inaonua  (p.  264) 

Tops  of  hind  feet  strongly  ochraceous  or  reddish ;  ears  from  notch  less 
than  50  mm. 
Tops  of  hind  feet  and  legs  dark  reddish ;  hind  feet  thinly  haired ; 
hind  claws  very  large  and  exposed  (swamp  rabbits). 
Bar  longer,  averaging  from  notch  about  52  mm.;  upperparts 
paler,  more  grayish  (N.  Florida  to  Virginia). 

paluatria  (p.  266) 

Bar  shorter,  averaging  from  notch  about  45  mm.;  upperparts 

darker,  more  reddish  (S.  Florida.) ..paludicola  (p.  269) 
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Tops  of  hind  feet  and  legs  bright  rusty  ochraceous ;  hind  feet  more 
thickly  haired;  hind  claws  small  and  concealed   (tropical 
wood  rabbits). 
Size   larger,    total   length   about   420   mm.    (San   Miguel    I., 

Panama) incitatus  (p.  261) 

Size  smaller ;  average  total  length  less  than  390  mm. 

Top  of  head  and  nape  brighter  reddish;   ears  shorter; 
skull  lighter  and  slenderer  (Honduras  to  Panama). 

gahU  (p.  259) 

Top  of  head  and  nape  duller  reddish;  ears  longer;  skull 

heavier  (Mexico  to  Guatemala) truei  (p.  262) 

Genus  BOMEBOLAOUS  and  BBACHYLAOUa 

Tail  absent  or  almost  rudimentary;  smallest  of  American  rabbits;  total  length 
less  than  325  mm. 
Tall  absent;  ears  very  short;  general  appearance  Microtus-llke  (volcanoes 

on  east  side  Valley  of  Mexico) Romerolagus  nel8oni  (p.  279) 

Tail  extremely  short,  nearly  unicolor ;  ears  longer ;  general  appearance  more 
like  the  cottontails  (Nevada,  Idaho,  NE.  California,  and  SE.  Oregon). 

Brachylagua  idahoeiuia  (p.  275) 

Genus  IiEFTTS  Linn. 

LEPIJS  ABCTICUS  Group  (Subgenus  LEPUS). 

ABCTIO  HARES. 

The  Arctic  hares  of  North  America  are  representatives  of  a  well- 
known  circumpolar  group.  The  American  species  Z.  arcticus^  L.  a. 
bangsi^  L.  a.  canus^  L.  groenlandicus^  L.  othus^  and  L.  poadromus  are 
characterized  by  large  size  and  strictly  Arctic  distribution  (see  fig.  7). 
Throughout  most  of  their  range  they  summer  north  of  the  tree  limit, 
but  in  winter  sometimes  penetrate  a  hundred  miles  or  more  into 
the  northern  border  of  the  timber.  In  winter  they  reach  Fort  York, 
Keewatin,  Fort  Rae,  Mackenzie,  and  points  in  the  interior  of  Ungava. 
They  are  resident  in  Newfoundland,  where  they  inhabit  open  hilltops 
and  barrens  in  more  or  less  forested  country. 

In  Alaska  their  summer  home  is  on  the  open  tundras  of  the  coast 
and  along  the  west  shore  south  to  the  Peninsula  of  Alaska.  In  win- 
ter they  penetrate  the  partly  wooded  interior  about  as  far  as  Nulato. 
On  the  east  side  of  the  continent  they  range  south  to  Great  Whale 
River  on  the  east  shore  of  Hudson  Bay  and  along  the  coast  of  Labra- 
dor to  the  straits  of  Belle  Isle  and  across  into  Newfoundland,  where 
the  group  reaches  its  southern  limit.  To  the  north  they  inhabit  all 
the  Arctic  islands  and  the  coast  of  Greenland  to  the  extreme  northern 
limit,  beyond  83°  north  latitude.  The  northernmost  species,  grosn- 
landicus^  is  one  of  the  largest,  while  the  southern  representative, 
bcmgsij  is  the  smallest  of  the  group.  All  the  species  have  two  annual 
molts.  The  winter  pelage  is  always  snowy  white,  including  the  un- 
derfur,  except  small  black  tips  to  the  ears.  The  summer  pelage  is 
gray  or  brown,  except  in  the  case  of  arcticus  and  grmnlandieus. 
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Arcticus  in  the  southern  parts  of  its  range  has  the  usual  gray  summer 
pelage,  but  in  the  northern  part  of  Baffin  Land  its  summer  pelage  is 
white,  almost  as  in  winter.  Z.  grmnlaiidicm  has  the  two  regular 
molts,  but  remains  white  throughout  the  year.  It  is  the  most  differ- 
entiated of  the  American  species,  owing  to  its  remarkably  projecting 
incisors  and  large  claws. 


=»  l./ffKTKUS 

=  L/9^CT/C(/S  09mJS 


^=  /  OTHC/S 


Fig.  7. — Distribution  of  hep\k9  arcticus  and  L.  campestria  and  allied  forms. 

Arctic  hares  swim  freely  across  the  small  streams  which  in  spring 
traverse  the  Arctic  barrens  in  all  directions,  i.  arcticus,  including 
its  subspecies,  has  the  widest  distribution  of  any  American  species. 
L.  othus  and  L,  poadromits^  of  the  tundras  of  western  Alaska,  are  re- 
stricted to  a  narrow  coast  belt,  and  in  summer  are  the  darkest  of  the 
species.    In  summer  pelage  the  Arctic  hares  are  darker  oa  the  sides 
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of  the  body  and  rump  than  on  top  of  the  back.  This  is  a  reversal  of 
the  distribution  of  color  in  cottontails  and  jack  rabbits,  in  which  the 
sides  of  the  body  and  rump  are  oommonly  distinctly  paler  than  the 
top  of  the  back.  While  this  darkening  of  the  rump  and  sides  appears 
to  be  opposed  to  the  law  of  protective  coloration,  the  color  scheme  may 
be  satisfactorily  explained  by  peculiarities  of  environment. 

Average  measuremetits  in  the  Lcpus  areticutt  group. 
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«  Three  Bklns  ;  5  skulls. 


^  One  skin  ;  5  skulls. 


LEPUS  ARCTICUS  Ross. 

American  Arctic  Harb. 

(PI.  IV,  fig.  2;  PI.  V,  fig.  2.) 

Lepus  arciicui  Rosa,  Voyage  of  Discovery,  ed.  2,  H,  Appendix  IV,  p.  151.  1819u 
Type  from  latitude  73""  37'  In  nortliern  Biiffin  Land,  soatheast  of  Cajiie 
Bowen;  colleeted  by  John  Leach. 

Lepus  glacialis  Leach,  In  Ross's  Voy.  Discovery,  ed.  2,  II,  Appendix  IV,  p.  170, 
1819.    Same  type  and  locality  as  arctieus. 

Lepus  lahradorius  Miller,  Proc.  Biol.  Soc.  Warfiington,  XIII,  pp.  39-40,  May  29, 
1899.  Gotypes  from  Fort  GhiiDO,  Ungava,  Canada,  skull  23132  and  skin 
14149,  adults,  U.  S.  National  Museum;  collected  by  L.  M.  Turner,  Sep- 
tember 28,  1882. 

Geographic  distribution. — Baffln  Land,  and  probably  adjoining 
islands  to  the  west;  extreme  north  coast  of  Hudson  Bay  and  south 
across  Hudson  Strait  to  include  most  of  Ungava  to  Great  Whale 
Eiver  on  the  east  shore  of  Hudson  Bay,  and  Labrador  north  of  Ham- 
ilton Inlet.  Vertical  range  from  sea  level  to  an  undetermined  alti- 
tude ;  zonal  range,  Arctic. 

General  eharacters. — In  winter  white,  except  small  black  tips  to 
ears ;  in  most  of  B&ffin  Land  whitish  in  summer  also,  but  in  this  con- 
dition always  distinguishable  from  groerdandicus  by  smaller  size  and 
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much  smaller  and  slenderer  claws;  in  southern  Baffin  Land  and 
Ungava  in  summer  upperparts  of  head  and  body  change  to  dull  buff; 
gray ;  ears  blackish  in  front  and  white  behind,  with  subterminal  whit- 
ish band  isolating  a  black  tip. 

Color  in  summer  pelage  {Ungava  and  southern  Baifin  Land), — 
Top  and  sides  of  head  always  paler  than  body,  varying  from  dull 
grizzled  silvery  gray,  with  a  faint  tinge  of  dull  buflfy,  to  a  dull  griz- 
zled buflfy  gray ;  the  buffy  clearest,  less  grizzled  with  gray,  on  top  of 
nose  and  sides  of  head;  upperparts  of  neck  and  body  dull,  rather 
dark,  iron  gray;  underfur  tinged  with  dull  brownish  buffy;  upper- 
parts  of  body  grizzled  with  dull  silvery  gray,  the  grizzling  most 
abundant  on  top  of  back;  sides  of  body  darker  and  less  grizzled  with 
silvery  gray  than  back;  rump  still  darker  and  less  grizzled,  form- 
ing a  poorly  marked  dusky  rump  patch ;  nape  similar  to  top  of  back ; 
tail  entirely  white ;  ears  on  front  of  outer  half  blackish,  or  on  basal 
two-thirds  dusky  grizzled  gray;  posterior  half  whitish  (or  blackish 
at  base  and  whitish  on  most  of  terminal  part,  except  tip) ;  a  whitish 
band  across  front  of  outer  part  near  tip,  thus  isolating  the  small 
black  tip;  posterior  border  of  ear  strongly  edged  with  white;  tops  of 
fore  feet  white;  outside  of  fore  legs  dusky  like  flanks ;  hind  feet  white, 
sometimes  thinly  grizzled  with  dusky  hairs;  outside  of  hind  legs  like 
rump ;  underside  of  neck  dusky  smoky  gray  and,  like  lower  border 
of  flanks,  only  slightly  grizzled  with  gray ;  rest  of  underparts  white. 

Color  in  summer  pelage  in  northern  part  of  Bafjin  Land, — ^Entirely 
dull  whitish  except  black  tips  to  ears. 

Color  in  winter  pelage. — Entirely  pure  white  except  small  black 
tips  to  ears. 

SkuU  {Ungava  specimens). — Strong  and  massive;  rostrum  broad, 
deep,  and  heavy,  slightly  tapering;  nasals  broad,  heavy,  slightly 
arched ;  frontal  area  strongly  depressed  with  a  hump-like  swelling  on 
crown  immediately  back  of  depression;  supraorbital  process  rather 
small  and  irregularly  rounded-triangular  in  form,  standing  high 
above  plane  of  frontals  and  projecting  wing-like  from  skull;  the  pos- 
terior end  of  postorbital  processes  forming  blunt  points,  which  reach 
a  bony  process  on  squamosals  only  in  very  old,  much  ossified  speci- 
mens ;  anterior  notch  broad  and  deep  and  irregular  in  form ;  posterior 
notch  very  broad  and  ovate;  top  of  braincase  depressed,  with  median 
and  lateral  ridges  developed  enough  to  give  it  an  indistinctly  angular 
form;  premaxillaries  forming  a  shorter,  stouter  mandible  compared 
with  that  of  grosnlandicus;  the  short,  strong  incisors  abruptly  down- 
curving;  molar  series  broad  and  heavy;  incisive  foramina  very  broad 
posteriorly;  postpalatal  fossa  broad  and  deep;  bulke  comparatively 
small  and  flattened  below,  giving  an  oblong  form  transverse  to  axis 
of  skull,  and  strongly  embedded  in  bony  tissue ;  upper  outline  of  skull 
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giving  a  double  arch,  one  in  front  of  and  one  behind  depressed  frontal 
area. 

The  only  available  skull  representing  typical  arcticus  from  Baffin 
Land,  that  of  a  young  adult  belonging  with  the  skin  of  the  head  and 
neck  described  below,  is  not  sufficiently  developed  to  afford  good 
characters.  It  is  closely  like  the  series  from  Ungava  in  the  compara- 
tively narrow  jugal  and  the  comparatively  short  upper  mandible, 
with  short  and  abruptly  down-curving  upper  incisors ;  bulla?  smaller 
and  more  deeply  embedded  in  surrounding  bony  tissue  than  in  the 
Ungava  specimens  or  in  grcBulandicics. 

Remarks. — From  the  available  material  I  can  find  no  characters  by 
which  to  separate  lahradorius  from  arcticus.  Kumlien  states  that  the 
hares  on  the  southern  end  of  Baffin  Land  commonly  remain  white  all 
summer,  but  that  others  become  more  or  less  extensively  gray  on  the 
upperparts.  A  young  of  the  year  in  first  adult  pelage  from  Niantilik 
Harbor,  Cumberland  Gulf,  southern  Baffin  Land,  now  in  the  U.  S. 
National  Museum,  has  the  head  and  neck  colored  as  follows:  Top 
and  sides  of  head  dingy  yellowish-buffy  gray,  becoming  dull  whitish 
about  eyes  and  dull  buffy  white  on  sides  of  nose ;  ears  glossy  black  on 
front  half  of  outside  and  a  broad  patch  of  same  color  on  inside  near 
posterior  border ;  outside  of  ears,  on  posterior  half,  blackish  at  base 
and  dingy  white  thence  to  near  tips,  where  they  change  to  narrow, 
pure  white,  subterminal  bands,  which  extend  as  subterminal  rings 
around  ears  and  isolate  the  small  jet  black  tips;  posterior  border  of 
ears  edged  with  pure  white;  neck  smoky,  slightly  brownish  gray, 
finely  and  rather  thinly  grizzled  over  surface  with  whitish  gray. 

There  is  evidently  considerable  individual  variation  in  the  summer 
coloration  of  these  hares,  and  two  summer  specimens  from  Fort 
Chimo,  Ungava,  differ  considerably  in  the  amount  of  white  on  the 
back  of  the  ears.  A  third  specimen  from  Solomon  Island,  on  the 
north  coast  of  Labrador,  has  a  paler  (dark  ashy)  gray  head  than 
those  from  Fort  Chimo,  with  ears  glossy  black  except  for  a  little  griz- 
zling of  gray  near  the  base  in  front  and  on  the  inside,  and  a  narrow 
white  edge  along  the  entire  posterior  border.  In  the  nearly  uniform 
black  ears,  lacking  the  subterminal  whitish  band,  this  specimen 
closely  approaches  hangsL  A  specimen  shot  at  Fort  Chimo  on  June 
10  is  just  changing  into  summer  pelage.  The  underside  of  the  head, 
ears,  underside  of  body,  and  rump  still  retain  the  white  winter  coat, 
but  the  white  woolly  winter  fur  has  come  off  the  back  en  masse,  leaving 
the  half -grown  gray  summer  coat  exposed  on  practically  the  entire  back 
and  sides  of  body.  The  top  and  part  of  the  sides  of  the  head  are  in 
the  dingy,  grayish  buffy  summer  coat.  The  subterminal  white  or 
whitish  band  isolating  the  black  tips  on  the  ears  appears  to  be  a  com- 
mon character  in  arcticus  and  canus^  and  is  not  very  uncommon  in 
hangsi. 
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The  scarcity  of  specimens  of  arcticua  and  most  of  its  American 
relatives,  especially  in  summer  pelage,  renders  it  difficult  to  determine 
satisfactorily  the  relationship  and  distribution  of  the  various  forms. 

Total  number  of  specimens  examined  16,  from : 

VranUin   (Oanada):   Cumberland  Island   (BaAn   Land),  1;   Nlantmk 

(Oiunberlaud  Gulf),  1. 
TJn«ava  (Canada):  Fort  CMmo,  7;  Solomon  Island,  1. 
Eeewatin  (Canada):  Cape  Fullerton  (Hudson  Bay),  6. 

LBPUS  ARCTICUS  BANG8I  Rhoam. 

Newfoundland  Habe. 

Lepm  areticua  ^ongH  Bboiids,  Am.  Naturalist,  XXX,  p.  230,  March,  1886 
(author's  separates  published  February  20,  1896).  Type  from  Codroy, 
Newfoundland,  No.  3752,  $  ad.  Museum  of  Comparative  Zoology  (Bangs 
collection)  ;  collected  by  Ernest  Doane,  August  3,  1895. 

Geogrckphic  distribution. — Newfoundland  and  probably  adjacent 
part  of  Labrador  north  to  Hamilton  Inlet,  and  extreme  eastern  Que- 
bec. Vertical  range  from  sea  level  up  to  an  undetermined  altitude; 
zonal  range,  Arctic 

General  characters. — Much  like  southern  representatives  of  arcticus^ 
but  head  duller  buffy,  grizzled  with  gray ;  body  in  full  summer  pelage 
grizzled  smoky  gray,  but  ears  mainly  glossy  black  except  for  a  white 
line  along  posterior  border  and  grizzling  of  buffy  gray  on  basal  third 
in  front 

Color  in  summer  pelage. — Top  of  head  grizzled  buffy  gray,  paler 
than  back;  sides  of  head  deeper  and  clearer,  usually  more  fulvous 
buffy  about  eyes  and  back  to  base  of  ears,  the  Jbuffy  varying  in  inten- 
sity; Inack  varying  from  dark  iron  gray  to  paler  iron  gray  slightly 
shaded  with  dull  buffy;  rump  always  blackish;  underfur  dull 
brownish,  sometimes  slightly  tinged  with  dull  cinnamon  buffy  becom- 
ing paler  toward  base,  and  sometimes  with  a  light  plumbeous  basal 
zone ;  sides  of  body  and  outside  of  legs  darker  and  less  grizzled  with 
gray  than  back,  though  not  so  dark  as  rump ;  tops  of  fore  feet  plain 
white  or  grizzled  with  dusky  gray;  tail  white,  sometimes  with  a 
narrow  median  line  of  dusky ;  ears  glossy  black  with  some  grizzling 
of  gray  about  base  in  front  and  on  inside,  and  a  narrow  white  line 
along  posterior  border;  two  out  of  six  specimens  have  ears  entirely 
black  except  the  white  line  along  posterior  border;  one  other  has  the 
ears  all  black  except  gray  border  around  entire  edge  and  a  grizzling 
of  same  on  front  and  inside;  three  others  have  the  back  of  ears  on 
posterior  half  mainly  whitish  except  for  broad  black  tip,  the  posterior 
border  white,  and  the  inside  and  anterior  part  of  outside,  including 
anterior  border,  grizzled  with  gray,  the  gray  in  one  specimen  forming 
a  subterminal  band  a(HX)ss  front,  thus  isolating  the  weU-marked 
glossy  black  tip;  neck  below  and  on  sides  even  more  blackish  than 
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lower  flanks  and  like  rump  much  darker  than  back;  this  blackish 
becomes  darkest  on  underside  of  neck;  underside  of  head  blackish, 
about  the  same  shade  as  sides  of  neck;  sides  of  flanks  darker  near 
lower  border  and  along  sides  of  abdomen;  inguinal  area  sometimes 
du^y  gray  or  even  blackish  gray ;  otherwise  underparts  of  body  pure 
white. 

Color  in  winter  felage. — Entirely  pure  white  except  small  black 
tips  to  ears. 

Skull, — Closely  similar  to  that  of  arcticvs^  from  which  it  is  prac- 
tically indistinguishable. 

Average  measurements  {6  adults), — Total  length,  596;  tail  ver- 
tebrse,  63 ;  hind  foot,  164 ;  ear  from  notch  in  dried  skin,  81. 

Remarks. — L.  a.  hangsi  appears  to  lack  definite  skull  characters 
and  rests  only  on  color  differences.  The  nearly  imiform  black  ears 
and  dusky  median  line  sometimes  present  on  top  of  the  tail  are  the 
main  differences  from  representatives  of  arcticus  from  Ungava.  One 
skull  of  bangsi  is  remarkable  for  the  unusual  development  of  the 
supraorbital.  In  this  individual  the  postorbital  process  extends  back 
until  the  point  meets  and  rests  against  a  process  on  the  squamosal, 
while  the  anterior  process  extends  forward  as  a  broad  strap-shaped 
bone  fusing  along  the  inner  side  to  the  upper  part  of  the  vertical 
ridge  of  the  malar  in  front  of  the  orbit.  The  anterior  notch  is  reduced 
to  a  small  rounded  foramen ;  the  posterior  notch  to  a  large  rounded 
foramen. 

The  opinion  prevails  in  Newfoundland  that  the  rapid  increase  of 
L.  a.  struthopus  on  the  island  since  its  introduction  about  forty  years 
ago  has  resulted  in  the  marked  decrease  of  Arctic  hares.  Arctic 
hares  are  reported  to  have  been  formerly  common  and  generally  dis- 
tributed, but  of  recent  years  to  have  decreased  in  numbers,  and  those 
r^naining  are  said  to  be  limited  to  the  barren  hilltops. 

It  is  difficult  to  understand  why  a  species  so  strictly  limited  to 
wooded  areas  as  struthopus  should  seriously  affect  species  of  the 
open  country,  such  as  the  Arctic  hares,  even  when  the  areas  they 
occupy  are  intermingled.  The  letter  from  Mr.  Howley  quoted  in  the 
remarks  on  L.  a.  struthopus  states  the  local  belief  in  this  matter. 

Total  number  of  specimens  examined  18,  from : 

Kewfonndland  (Canada):  Bay  of  Islands,  1;  Bay  St  George,  18;  God- 
roy,  2;  St  Johns,  2. 

LEPUS  ARCTICUS  CANUS  Pbeble. 

Hudson  Bay  Abotio  Habe. 

LepuB  arctieus  canus  Preble,  N.  A.  Fauna  No.  22,  pp.  6^-61,  October  31,  1902. 
Type  from  Hubbart  Point  west  coast  of  Hudson  Bay,  Keewatia,  Canada ; 
No.  106860,  S  ad.,  U.  S.  National  Museum  (Biological  Survey  Collection) ; 
collected  by  E.  A.  Preble,  August  17,  1900. 
85595— No.  29-  -09 5 
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Geographic  distribution. — Barren  Grounds  of  northern  Canada 
south  to  York  Factory,  Keewatin,  and  northern  shores  of  Great 
Slave  and  Great  Bear  lakes.  Vertical  range  from  sea  level  up  to  an 
undetermined  altitude;  zonal  range,  Arctic. 

General  characters. — Closely  similar  to  specimens  of  arcticus  from 
Ungava,  but  the  three  available  summer  specimens  differ  in  the  paler 
tone  of  gray  on  the  head  and  body  and  the  greater  amount  of  whitish 
and  gray  on  the  ears. 

Color  in  summer  pelage. — ^Top  and  sides  of  head  dull  buffy  gray ; 
top  of  nose  dull  fulvous  buffy ;  back  and  sides  of  body  slightly  paler 
iron  gray  than  arcticus;  sides  of  body  nearly  like  back,  but  a  little 
less  grizzled  and  darker;  rump  patch  dusky,  but  not  so  dark  as  in 
arcticus;  outside  of  fore  and  hind  legs  and  feet  white,  or  with  a 
little  gray  on  legs;  front  half  of  outside  of  ears  blackish,  strongly 
grizzled  with  gray  and  bordered  along  front  edge  with  whitish; 
posterior  half  of  outside  of  ears  blackish  at  -base  and  white  thence 
to  near  tip,  including  a  distinct  white  line  along  posterior  border; 
white  area  on  back  of  ears  extending  as  a  subterminal  whitish  band 
across  front  and  inside,  thus  isolating  a  small  black  tip  as  in  arcticus^ 
but  the  white  band  broader  in  canus;  underside  of  neck  plumbeous 
gray  slightly  grizzled  with  whitish  gray  like  sides  of  body;  rest  of 
underparts  white. 

Color  in  winter  pelade. — Entirely  pure  white  except  small  black 
tips  to  ears. 

Skull. — The  single  adult  skull  examined  from  the  type  region  (Fort 
Churchill)  is  absolutely  indistinguishable  from  skulls  of  arcticus 
from  Ungava. 

A  skull  from  Fort  Rae  is  remarkable  for  the  strong  frontal  de- 
pression, the  plane  of  the  depression  extending  far  out  on  the  top  of 
the  rostrum.  The  rostrum  is  proportionately  long  and  unusually 
narrow,  the  bullae  are  small  and  deeply  embedded,  and  the  molars 
are  small.  A  Fort  Anderson  skull  is  narrow  and  slender,  with  the 
supraorbitals  strongly  ossified  on  both  anterior  and  posterior 
processes.  These  skulls  probably  represent  more  nearly  the  typical 
skulls  of  the  form  called  canns  than  those  from  the  coast  of  Hudson 
Bay,  which  are  nearer  arcticus. 

Remarks. — ^This  is  a  poorly  marked  subspecies,  distinguishable 
from  arcticus  mainly  by  the  slightly  paler  color  of  the  upperparts 
and  the  larger  amount  of  white  on  the  ears  in  summer.  Unfor- 
tunately I  have  seen  skins  of  only  three  immature  summer  specimens, 
so  the  constancy  of  this  difference  is  yet  to  be  determined. 

A  specimen  in  the  National  Museum,  less  than  half  grown,  from 
Cambridge  Bay,  Victoria  Land,  differs  strikingly  from  any  other 
seen.  It  has  the  upperparts  dull  tawny,  or  slightly  cinnamon  buffy, 
grizzled  with  whitish;  the  ears  dusky,  grizzled  with  pale  gray  in 
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front  and  inside,  and  the  white  margin  on  posterior  border  extending 
as  a  narrower  dingy  buffy  whitish  band  across  frtmt  and  inside  of 
ear,  isolating  a  small  black  tip.  The  specimen  is  so  different  from 
anything  seen  from  elsewhere  that  it  appears  possible  there  may  be 
an  undescribed  form  on  the  islands  north  of  the  Barren  Grounds. 

The  souUiem  breeding  limit  of  canus  is  marked  by  the  northern 
limit  of  trees.  This  limit  can  be  roughly  marked  by  a  line  drawn 
from  Fort  Churchill,  on  the  west  side  of  Hudson  Bay,  northwesterly, 
passing  a  little  north  of  Great  Slave  and  Great  Bear  lakes.  In 
winter  they  range  south  some  distance  into  the  partly  wooded  region, 
reaching  at  least  as  far  as  Fort  Bae,  Mackenzie,  and  York  Factory, 
Keewatin. 

Since  the  foregoing  account  of  this  form  was  written  additional 
information  has  been  secured.  Through  the  courtesy  of  Dr.  J.  A. 
Allen,  of  the  American  Museum  of  Natural  History,  I  have  had  the 
opportunity  to  examine  two  specimens  of  oanxia  collected  by  E.  T. 
Seton  and  E.  A.  Preble  on  August  14  and  19,  1907,  at  Aylmer  Lake, 
Mackenzie,  and  find  that  they  confirm  the  validity  of  this  form. 
The  smaller  of  the  specimens  differs  but  little  from  the  type,  except 
that  the  upper  surface  of  the  fore  feet  and  legs  is  dull  grayish  brown 
and  the  nape,  sides  of  body,  and  nmip  are  suffused  with  more  black- 
ish; the  sides  of  the  body  being  a  clearer,  more  dusky  gray.  The 
larger  of  these  specimens  «  has  the  ears  almost  completely  jet  black 
on  both  sides ;  the  middle  of  the  back  is  a  little  darker  gray  than  the 
type,  and  the  nape,  sides  of  body,  and  rump  are  much  more  blackidi; 
the  rump,  broad  lateral  line,  and  underside  of  head  and  neck  are 
distinctly  blackish  with  dark  plumbeous  gray  underfur,  the  blackish 
of  the  lateral  line  encroaching  on  the  sides  of  the  abdomen,  restricting 
the  white  median  area.  The  top  and  sides  of  head  are  dark,  slightly 
buffy  gray  with  a  dull  buffy  suffusion  on  ocular  area.  The  top  of 
the  head  is  much  like  the  middle  of  the  back,  differing  mainly  in  its 
slightly  buffy  tinge. 

Total  number  of  specimens  examined  11,  from: 

Franklin:  Cambridge  Bay,  Victoria  Land,  1. 
Keewatin:  Fort  Churchill.  2;  Hubbart  Point,  2. 
Mackenzie:  Fort  Anderson,  1 ;  Fort  Rae,  3 ;  Aylmer  Lake^  2l 

LEPUS  GRCENLANDICUS  Rhoads. 

Greenland  Hare. 

(PL  IV,  fig.  1;  Pi.  V,  fig.  1.) 

L^U9  grasrUandicus  RhoadB,  Am.  Natnrallst.  XXX,  p.  236,  March,  1896  (an- 
thor'B  separates  issued  February  20,  1896).  Type  from  Robertson  Bay, 
northwestern  Greenland,  No.  1486,  ad.,  Academy  of  Natural  Sciences,  Phila- 
delphia ;  collected  by  C.  E.  Hlte,  August  2,  1892. 


*Am.  Mus.  Nat  Hist,  No.  29060. 
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Geographie  distribution. — ^Northwestern  coasts  of  northern  Green- 
land and  EUesmere  Land.  Vertical  range  from  sea  level  to  an  unde- 
termined altitude ;  zonal  range,  Arctic. 

General  characters. — ^Larger  than  arcticus;  head  and  body  of 
adults  white  throughout  the  year,  but  changing  in  summer  from  the 
snowy  white  of  winter  to  a  more  grayish  white ;  ears  in  winter  pure 
white,  in  summer  mainly  dusky  gray,  with  a  small  black  tip  at 
all  seasons;  daws  Tery  large;  upper  incisors  extremely  long  and 
projecting. 

Color  in  swnmer  pelage^ — ^T^  of  head  varjdng  from  dusky  gray- 
ish white  to  pale  dull  whitish  buffy ;  sides  of  head  and  bade  slightly 
dusky  whitish,  the  duskiness  due  to  a  thin  intermixture  of  black 
hairs;  outside  of  ears  on  posterior  half,  most  of  inside  and  subter- 
minal  band  across  front  white,  isolating  a  small  dusky  or  black  tip ; 
basal  two-thirds  of  front  half  of  outside  of  ears  dusky  gray,  some- 
times tinged  with  dull  buffy;  rest  of  head,  body,  l^s,  and  feet  pure 
white. 

Color  of  winter  pelage. — ^Entirely  pure  white,  ezo^t  small  jet 
black  tips  to  ears. 

Juvenal  pelage. — ^Top  of  head  a  varying  shade  of  brownisb  buffy 
grizzled  with  whitish  tips  to  hairs;  sides  of  head  buffy  whiti^; 
entire  upperparts  of  neck  and  body  varying  from  dull  whitish  with 
a  slight  buffy  suffusion  to  dull  whitish  buffy,  darkest  on  top  of  back 
and  palest  on  sides;  feet  and  legs  similar  to  si^es  of  body;  entire 
underparts  pure  white;  front  half  of  outside  of  ears  varies  frcnn 
dingy  yellowidi  buffy  to  dull  buffy  whitish;  inside  of  ears  similar 
but  paler;  back  of  ears  white;  tip  with  a  small  dusky  point;  top  of 
head  and  ears  always  darker  than  back;  no  sign  of  a  dark  gray 
summer  pelage  similar  to  that  of  arcticus  in  the  southern  part  of 
its  range. 

Skull. — Size  large  (exceeded  among  American  iorms  only  by  that 
of  othus) ;  above  generally  similar  in  form  to  that  of  the  subspecies 
of  arcticus^  but  the  premaxillae  taper  anteriorly  to  a  long  narrow 
point,  from  which  extend  the  extremely  long,  slightly  curved,  and 
outreaching  upper  incisors,  giving  a  slender  beaklike  form  to  the 
upper  mandible,  in  strong  contrast  to  its  form  in  all  other  American 
species. 

Average  measurements  {5  adults). — ^Total  length,  664;  tail  ver- 
tebrae, 73 ;  hind  foot,  146 ;  ear  from  notch  in  dried  skin,  75. 

Remarks. — ^This  is  one  of  the  most  strongly  differentiated  forms 
among  the  known  Arctic  hares  of  America.  Its  excessively  heavy, 
wool-like  coat  of  fur,  the  great  development  of  the  claws,  and  the 
remarkably  long  tapering  upper  mandible,  with  the  extremely  long, 
extended,  slightly  curved  upper  incisors,  are  characters  not  ap- 
proached by  any  of  its  known  relatives  on  this  continent    So  far  as 
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known  it  is  ocmflned  ta  the  north  coast  of  Gre^iland  and  Ellesmere 
Island,  its  distribution  appearing  to  coincide  with  that  of  the  north- 
em  musk  ox  (Ovibos  wardi). 

The  stout  fossorial  claws  and  long  outreaohing  incisors  of  this 
species  are  evidently  developed  to  assist  in  obtaining  food  in  a  region 
where  the  extreme  rigors  of  a  high  Arctic  climate  and  the  dwarfed 
v^etation  on  land  hard  frozen  and  covered  with  ice  and  snow  so 
large  a  part  of  the  year  make  it  difficult  for  rodents  to  maintain 
themselves. 

The  excessive  thickness  of  the  pelage  on  this  species  gives  the  coat 
a  woolly  or  fleece-like  effect.  The  young  (which  are  about  one-third 
grown  in  July)  have  an  odd  resemblance  to  very  young  lambs,  owing 
to  their  dingy  whitish  woolly  coats. 

In  the  spring  molt  the  old  pelage  is  so  matted  that  it  comes  off  in 
large  patches,  leaving  shreds  and  ends  hanging  to  the  still  attached 
portions,  thus  giving  the  animals  a  rough  and  ragged  appearance.     ' 

Arctic  hares  are  known  to  occupy  both  coasts  of  southern  Green- 
land,  but  I  have  seen  no  specimens  from  that  region,  and  therefore 
am  unable  to  give  any  further  information  concerning  them.  From 
their  distribution,  however,  they  should  be  most  closely  related  to 
gr(Bnlandicu8^  but  no  doubt  differ  at  least  subspecifically  from  that 
species.  The  notes  regarding  them  by  Brown,  in  his  paper  on  the 
Mammals  of  Greenland,  indicate  that,  unlike  grwnlcmdieus^  they 
become  brown  in  summer  (P.  Z.  S.,  1868,  p.  351.) 

Total  number  of  specimens  examined  82,  from : 

Bllesmere  Land:  Bache  Peninsula,  1 ;  Buchanan  Bay,  4. 
Gre«giland:  Cape  Alexander,  2;  Holstenberg,  1;  Northumberland  Island 
(near  Cape  Alexander),  15;  Olrlks  Bay,  1;  Rofoertscm  Bay,  4;  Sonn^ 
tag  Bay,  1 ;  Woodland  Bay,  3. 

LEPU8  OTHT^S  Mebbtam. 
Alaska  Tundra  Habb. 

Lepus  oihus  Merrlam,  Proc.  Washington  Acad.  Sci.,  II,  p.  28,  March  14,  1900. 
Type  from  St.  Michael,  Alaska;  No.  15883,  ad.  (skull  only),  U.  S.  National 
Museum ;  collected  by  L.  M.  Turner,  February,  1877. 

Geographic  distribution, — ^Tundras  of  northern  and  northwestern 
Alaska,  exclusive  of  the  Peninsula  and  Bristol  Bay  section.  Vertical 
range  from  sea  level  up  to  over  2,000  feet  altitude;  zonal  range, 
Arctic. 

General  characters. — ^Largest  of  the  American  Arctic  hares,  even 
exceeding  grcmlandicus;  feet  very  large;  color  much  darker  and 
more  dusky  brownish  in  summer  than  any  other  American  form. 

Color  of  summer  pelage  {Kotzebue  Sound). — Top  of  head  blackish 
brown,  finely  grizzled  with  buffy  gray;  top  and  sides  of  nose  and 
about  mouth  dark  cinnamon  buffy;  this  cinnamon  buffy  area  extends 
up  on  top  of  nose,  dividing  at  forehead,  and  extends  back  on  each 
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side  as  a  darker,  more  reddish  cinnamon  area  covering  sides  of  head 
aroimd  eyes  and  inclosing  a  narrow  pure  white  orbital  ring;  a  patch 
on  each  side  of  nose,  in  front  of  eyes,  distinctly  grizzled  gray  over- 
lying the  cimiainon  under  color;  posterior  half  of  cheeks  and  basal 
two-thirds  of  ears  in  front  dusky,  grizzled  with  buffy,  like  top  of 
head;  terminal  third  of  anterior  outer  half  of  ears,  and  a  band 
extending  to  base  of  ears  back  of  the  dusky  anterior  area,  glossy 
black;  tip  and  a  long  patch  on  posterior  part  of  inside  of  ears  black- 
ish; posterior  half  of  ears  on  outside  dusky  grayish  becoming  pure 
white  along  terminal  half  of  posterior  border;  inside  of  ears  crossed 
by  a  broad  subterminal  cinnamon  buffy  band  isolating  the  blackish 
tip ;  nape  and  top  of  back  dark  dusky  brown,  shading  into  a  slightly 
grayer  or  more  plumbeous  brown  on  sides  and  entirely  covered  with 
a  fine  thin  grizzling  of  gray ;  tail  white  with  scattered  dusky  hairs 
on  upper  side;  front  of  fore  legs  and  top  of  fore  feet  grizzled  dark 
brownish  buffy;  outside  of  hind  legs  similar  to  sides  of  body  but 
becoming  dingy  buffy  along  anterior  border;  tops  of  hind  feet  white ; 
rump  dull  blackish  brown  with  scanty  grizzling,  thus  foorming  a 
poorly  defined  dusky  rump  patch;  underside  of  neck  dusky  smoky 
gray  grizzled  sparsely  with  clear  gray ;  rest  of  underparts  white. 

Color  of  winter  pelage. — Pure  white  except  small  black  tips  of  ears. 

Skull. — ^Large  and  massive ;  largest  of  the  American  Arctic  hares, 
even  exceeding  in  size  the  skull  of  grosrdandicvs^  from  which  the  short, 
heavy  mandible  and  strongly  incurved  upper  incisors  at  once  dis- 
tinguish it;  general  proportions  and  appearance  closely  like  that  of 
arcticus,  but  much  larger,  with  very  broad  and  heavy  zygomatic  arch, 
anterior  end  of  zygomatic  arch  heavier  and  more  smoothly  rounded 
than  in  the  other  forms. 

Remarks. — The  present  species  is  remarkable  for  its  dark  blackish 
brown  color  in  simimer,  its  large  size,  massdve  sktiU,  and  extremely 
large  hind  feet.  The  dark  color  contrasts  strikingly  with  the  pale 
iron  grays  of  the  summer  pelage  in  canus  and  other  eastern  forms  of 
arcticus.  While  only  one  summer  skin  has  been  available,  yet  a 
fairly  good  series  of  over  a  dozen  good  adult  skulls  from  various 
localities  agree  in  their  great  size  and  other  characters,  which  appear 
to  confirm  the  validity  of  othus  as  a  well-marked  species.  Lepus  othus 
is  extremely  rare  in  collections.  The  only  summer  specimen  I  have 
seen  is  the  Kotzebue  Sound  example  in  the  Philadelphia  Academy  of 
Sciences,  which  is  described  above.  It  is  possible  that  material  from 
the  northern  coast  east  of  Point  Barrow  may  prove  the  intergrada- 
tion  of  othus  with  canus  or  arcticus^  but  the  series  now  available 
shows  no  signs  of  this. 

Total  number  of  specimens  examined  13,  from: 

Alaska:  Kotzebue  Sound  (Choris  Peninsula),  1;  Nulato  BlTer,  1;   St 
Michael,  10;  Yukon,  1. 
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LEPUS  POADBOMUS  Mbbaiam. 

Alaska  Peninsula  Hare. 

Lepus  poadromus  Merriaiu,  Proc.  Washington  Acad.  Sd.,  II>  p.  29»  March  14, 
1900.  Type  from  Stepovak  Bay,  Alaska  Peninsula;  No.  98068,  acL,  U.  8. 
National  Museum  (Biological  Survey  collection) ;  collected  by  Charles 
Palache,  July  9,  1899. 

Geographic  distribution, — Peninsula  of  Alaska  and  Bristol  Bay 
district  of  Alaska.  Vertical  range  from  sea  level  up  to  an  unde- 
termined altitude;  zonal  range,  Arctic. 

General  characters. — In  summer,  upperparts  dull  cinnamon  brown, 
becoming  distinctly  rusty  or  reddish  cinnamon  on  head;  tail  very 
small,  dusky  gray  above  and  below;  front  feet  brownish  cinnamon; 
hind  feet  white. 

Color  in  summer  pelage. — Head  grizzled  rusty  brownish  cinnamon, 
becoming  plain  dull  dark  reddish  cinnamon  about  nose  and  around 
eyes  on  sides  of  head;  a  narrow  patch  of  dull  buffy  on  upper  and 
lower  eyelid ;  front  of  fore  legs  and  tops  of  fore  feet  grizzled  brown- 
ish cinnamon  a  little  paler  than  sides  of  head ;  entire  back  and  sides 
of  body  dark  cinnamon  brown  more  dusky  and  less  reddish  than 
head,  and  finely  but  thinly  grizzled  with  dull  buffy  or  dull  grayish 
buffy;  rump  more  dusky  than  top  of  back  and  forming  a  poorly 
defined  dusky  rump  patch ;  outside  of  hind  legs  dull  cinnamon  brown 
much  like  back,  but  a  little  paler;  tops  of  hind  feet  white;  tail 
smaller  and  shorter  than  in  any  other  member  of  the  group,  and 
otherwise  strikingly  peculiar  in  being  dusky  gray  above  and  dingy 
gray  below,  the  color  on  upperside  being  produced  by  a  mixture  of 
grayish  white  and  blackish  hairs;  underside  of  neck  dull  slightly 
cinnamon  brownish,  a  little  duller  than  sides  of  body ;  chin  whitish, 
shading  back  into  dull  whitish  gray  on  rest  of  underside  of  head; 
middle  of  underside  of  body  from  breast  to  base  of  tail  and  inside 
of  legs  pure  white;  sides  of  abdomen  mainly  dull  brownish  gray; 
outside  of  ears  in  front  grizzled  cinnamon  brown,  much  like  back, 
but  becoming  more  dusky  on  terminal  half;  outside  of  ears  on 
posterior  half  whitish,  becoming  pure  white  along  posterior  border ; 
anterior  border  on  terminal  half  whitish,  shading  into  a  small, 
indistinct,  dusky  tip ;  inside  of  ears  brownish  and  dusky  overlaid  and 
mixed  with  grayish  white  hairs. 

Skull. — Closely  similar  to  arcticus^  but  rather  slenderer,  with  nasals 
averaging  shorter;  distinguishable  at  once  from  othus  by  small  size 
and  slender  proportions. 

Measurements  {1  skin). — ^Total  length,  600;  tail  vertebrse,  63;  hind 
foot,  147 ;  ear  frcMn  notch  in  dried  skin,  78. 

Rernarks. — ^This  species,  judging  from  the  single  summer  skin  at 
hand,  is  the  most  strongly  marked  externally  of  any  member  of  the 
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group.  Its  dark  cinnamon-brown  color  and  short  dusky  tail  being 
quite  unlike  anything  else.  With  such  striking  external  markings 
the  surprising  lack  of  characters  in  the  skulls,  of  which  a  good 
series  of  adults  is  in  the  Biological  Survey  collection,  is  remark- 
able. So  far  as  known,  poadromus  has  a  very  restricted  distribution. 
A  broken  skull  from  Nushagak,  at  the  head  of  Bristol  Bay,  is  like 
skulls  of  poadromua  from  Becharof  Lake.  A  winter  skin  from 
Nushagak  is  pure  white  with  small  black  tips  to  the  ears,  showing 
that  this  species  has  the  customary  winter  pelage. 
Total  number  of  specimens  examined  10,  from : 

Alaska:  Between  Portage  Bay  and  Becharof  Lake  (Alaska  Peninsula),  6; 
Cold  Bay  (Alaska  Peninsula),  1;  Kewatna  Bay,  Shelikoff  Strait 
(Alaska  Peninsula),  1;  Nushagak,  1;  Stepovak  Bay  (Alaska  Penin- 
sula), 1. 

LEPUS  CAKPESTRIS  Group  (Subgenus  LDPTTS). 

WHITE-TAILED  JACK  RABBITS. 

Strictly  speaking,  the  white-tailed  jack  rabbits  are  hares,  and 
belong  to  the  subgenus  Lepus,  The  group  consists  of  a  single  species, 
L.  campestris^  and  its  two  subspecies,  townsendi  and  sierrcB.  They 
are  large,  heavy  bodied  animals,  with  a  combination  of  external  and 
skull  characters  which  place  them  in  a  nearly  intermediate  position 
between  the  typical  Arctic  hares  and  the  blact-tailed  jack  rabbits  of 
the  subgenus  Macrotolagua,  The  long  ears  and  long,  slender  legs 
give  ccmipestris  and  its  subspecies  much  similarity  in  form  to  the 
black-tailed  jack  rabbits,  while  the  skull  is  much  more  like  those  of 
the  arcticus  group.  This  intermediate  character  of  campestris  is 
made  still  more  significant  by  the  fact  that  its  range  also  is  in  the 
country  intermediate  between  the  areas  occupied  by  die  Arctic  hares 
and  the  black-tailed  jack  rabbits  (see  fig.  4).  The  close  resemblance 
between  occasional  skulls  of  campestris  and  of  Lepus  calif ornicus 
melanotis  from  overlapping  parts  of  their  ranges  on  the  southern 
part  of  the  Great  Plains  has  been  mentioned  elsewhere. 

The  type  of  campestris  came  from  the  extreme  northern  border  of 
its  range,  near  Carlton  House,  on  the  plains  of  the  North  Fork  of  the 
Saskatchewan  Eiver,  Canada.  From  that  region  south  it  occupies 
the  Great  Plains,  lying  east  of  the  Rocky  Mountains,  to  Kansas  and 
Colorado.  Within  the  United  States  the  species  crosses  the  Rocky 
Mountains  and  extends  through  the  Great  Basin  to  the  east  slopes  of 
the  Sierra  Nevada  and  Cascade  Mountains.  East  of  the  Rocky  Moun- 
tains only  typical  campestris  is  known,  but  west  of  these  mountains 
differences  in  local  conditions  have  modified  the  speeies  into  two  geo- 
graphic races,  tovmaendi  and  sierrw.    L.  campestris  as  a  species  is 
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usually  characteristie  of  broad,  open  plains,  but  it  follows  open  coun- 
try up  mountain  slopes  to  altitudes  varying  from  10,000  to  12,000 
feet  in  both  the  Kocky  and  the  Sierra  Nevada  mountains  (see  fig.  7). 
The  southern  border  of  their  range  overlaps  the  northern  part  of  the 
range  of  the  black- tailed  jack  rabbits. 

In  the  northern  and  most  elevated  parts  of  their  range,  wherever 
the  winters  are  severe  and  accompanied  by  regular  snowfall,  campea- 
tris^  townsendi^  and  aierrm  have  a  nearly  pure  white  winter  pelage, 
its  thickness  and  whiteness  increasing  northward.  In  the  extreme 
southern  parts  of  their  ranges,  where  the  winters  are  milder  and  the 
snowfall  irregular,  the  winter  coat  is  rarely  or  never  as  completely 
white  as  it  is  farther  north,  but  is  more  or  less  buffy  on  the  head  and 
upperparts  of  the  body.  In  summer  the  top  of  the  back,  sides  of  the 
body,  and  rump  are  practically  of  the  same  shade;  but  in  winter 
specimens  in  which  tiie  change  of  color  is  incomplete,  the  rump  and 
sides  of  the  body  are  distinctly  paler  than  the  top  of  the  head  and 
back,  thus  imitating  imperfectly  the  distribution  of  color  on  the 
white-sided  jack  rabbits.  The  subspecies  townsendi  commonly  has 
the  top  of  the  tail  mixed  with  black,  and  this  character  is  most 
strongly  developed  in  southwestern  Colorado.  One  specimen  from 
Coventry,  Colorado,  has  the  top  of  the  tail  occupied  by  a  broad  band 
of  black,  almost  as  large  as  in  a  strongly  marked  form  of  the  black- 
tailed  group,  and  in  this  region  narrow  but  continuous  median  black 
lines  on  the  tail  are  usually  present.  In  true  campestris  the  tails  are 
nearly  always  uniformly  white  and  never  so  strongly  marked  as  in 
these  extreme  cases  of  townsendi.  The  ranges  of  the  subspecies  cam- 
pestris  and  townsendi  meet  along  the  summit  of  the  Rocky  Mountains 
in  Colorado.  Using  the  color  of  the  upperparts  in  sunmier  pelage 
as  a  criterion,  specimens  from  the  east  and  west  drainages  of  the 
Eocky  Mountains  fall  respectively  into  two  sets  marked  by  color 
differences;  typical  campestris  is  yellowish  buffy,  while  townsendi 
and  sierrcB  are  distinctly  gray.  Northern  specimens  of  campestris  in 
full  white  winter  pelage  have  a  strong  general  resemblance  to  winter 
specimens  of  Arctic  hares;  but  the  buffy  tips  of  the  underfur  of 
campestris  contrasted  with  the  pure  white  underfur  of  the  Arctic 
hares  is  an  unmistakable  character. 
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Average  measurements  of  Lepua  campeairis  and  subspecies. 
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Eastern  Colorado  and 
Wyoming. 

Washington  and  Dra- 
gon. 

Hope  Valley,  California 
(type). 


•  The  skull  of  the  type  is  broken ;  the  skull  measurements  given  here  are  the  areragea 
of  two  adults  from  Mono  Lake,  California. 

LBPUS  CAMPESTRIS  BaohmaN. 

White-Tailed  Jack  Rabbit. 

(PI.  IV,  fig.  3;  PI.  V,  fig.  a) 

Lepus  campestris  Bachman,  Jouni.  Acad.  Nat.  Sci.  Philadelphia,  VII,  pt.  2,  pp. 
340-353,  1837.  Type  from  plains  of  the  Saskatchewan,  Saskatchewan^ 
Canada,  probably  from  near  Carlton  House;  collected  by  John  Richardson. 

Geographic  distribntion. — Great  Plains  of  Saskatchewan  in  Al- 
berta, Saskatchewan,  and  Manitoba,  Canada,  and  thence  south  on 
plains  of  the  United  States,  east  of  the  Rocky  Mountains,  over  Mon- 
tana, Wyoming  (except  extreme  southwestern  part),  the  Dakotas, 
Minnesota  to  extreme  southeastern  comer  (Lanesboro),  Iowa  east 
to  the  Mississippi  River  (Muscatine),  Nebraska,  northern  half  of 
Kansas,  Colorado  east  of  summit  of  the  Rocky  Mountains,  and  mid- 
dle northern  border  of  New  Mexico.  Vertical  range  from  less  than 
1,000  feet  in  Iowa  up  to  at  least  10,000  feet  on  the  mountains  of 
Colorado ;  zonal  range,  mainly  Upper  Sonoran  and  Transition  on  the 
plains  of  the  western  United  States,  extending  into  Canadian  on  the 
mountains  and  in  the  northern  part  of  its  range. 

General  characters. — ^A  large,  heavy  bodied  species,  usually  with 
the  tail  at  all  seasons  entirely  white;  two  annual  molts;  upperparts 
of  body  in  summer  becoming  light  yellowish  buffy;  in  winter  pure 
white,  except  in  extreme  southern  part  of  range,  where  back  becomes 
pale  buffy  gray  and  sides  of  body  and  rump  whitish;  ears  always 
buffy  or  buffy  gray  with  black  tips,  except  in  winter  in  extreme  north- 
em  part  of  range,  where  mainly  white  with  black  tips. 

Color  in  fresh  summer  pelage. — ^Top  and  sides  of  head  and  body 
nearly  uniform,  varying  from  a  pale  dull  golden  gray  to  dull  yel- 
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lowish  bufl^jr  gray,  usually  underlaid  and  darkened  by  the  brownish 
color  of  underfur  showing  through;  sides  of  head  slightly  paler  or 
grayer  than  back,  with  sides  of  nose  and  ring  around  eyes  white 
(yellowish  buffy  in  young  individuals) ;  nape  pale  dull  buffy,  vary- 
ing to  buffy  whitish  and  dull  grayish ;  rump  similar  to  rest  of  back, 
but  a  little  paler  on  sides;  entire  tail  usually  white,  but  sometimes 
with  more  or  less  dusky  hairs  along  middle  of  upperside,  even  to  the 
extent  of  forming  a  narrow,  dusky  median  line ;  front  and  outside  of 
fore  legs,  including  tops  of  fore  feet,  dingy  buffy,  sometimes  more  or 
less  tinged  with  grayish  and  sometimes  with  ochraceous;  outside  of 
hind  legs  a  little  duller  and  usually  more  of  a  drab  gray  than  back ; 
tops  of  hind  feet  whitish,  sometimes  tinged  with  buffy ;  rump  in  mid- 
summer similar  to  rest  of  back,  but  pale  (especially  on  sides)  in  early 
spring  and  late  fall ;  underside  of  neck  varies  from  dull  buffy  with 
a  grayish  tinge  to  dull  ochraceous  buffy ;  rest  of  underparts  white ; 
ears  on  outside  of  anterior  half  dusky  brownish,  heavily  washed  with 
ochraceous  buffy  and  varying  to  paler  buffy  gray;  anterior  border 
strongly  edged  with  ochraceous  buffy,  varying  to  dull  buffy  or  gray- 
ish buffy  in  the  grayer-eared  specimens ;  posterior  half  of  outside  of 
ear  white,  with  a  broad  terminal  black  patch  extending  to  include 
border  of  ear  at  tip ;  inside  of  ear  with  a  long  dusky  patch  near  pos- 
terior side  more  or  less  grizzled  with  buffy  or  buffy  gray,  and  a  paler, 
more  whitish,  or  buffy  whitish  edging  along  posterior  border. 

Winter  pelage. — In  the  northern  part  of  the  range — Canada,  Mon- 
tana, Wyoming,  the  Dakotas,  and  Minnesota — the  summer  coat 
changes  in  winter  to  pure  white,  except  irregular  areas  on  tops  of 
fore  feet,  on  top  of  nose,  and  about  eyes,  which  become  fulvous  buffy ; 
front  and  inside  of  ears  become  deep  rusty  or  reddish  ochraceous  buffy 
underlaid  with  dusky  or  dark  buffy  gray,  well-marked  patch  at  pos- 
terior tip  always  glossy  black,  as  in  summer  pelage ;  underfur  on  back, 
neck,  and  head  usually  dark  pinkish  buffy  approaching  reddish  brown 
in  some  specimens  and  showing  more  or  less  through  wherever  the 
heavy  overlying  white  coat  is  disturbed. 

In  southern  part  of  range  from  Colorado,  east  of  Rocky  Mountains, 
through  Kansas  and  Nebraska,  winter  change  much  less  complete; 
head,  ears,  back,  and  sides  of  body  merely  become  much  paler  buffy 
than  in  summer  and  rump  and  hind  legs  whitish  with  a  slight  buffy 
wash.  Some  individuals,  notably  from  Denver,  Colorado,  and  Valen- 
tine, Nebraska,  have  rump,  shoulders,  and  sides  of  neck  and  body 
more  whitish  than  top  of  head  and  middle  of  back;  the  latter  area 
grayish  buffy  in  the  Denver  specimen  and  whitish  with  a  strong 
brownish  tinge  in  the  Nebraska  one.  One  winter  specimen  from 
El  Paso  County,  Colorado,  has  head,  ears,  and  body  dark  buffy, 
nearly  as  in  summer,  but  rump  distinctly  paler  and  more  dirty  whit- 
ish, forming  a  well-marked  rump  patch. 
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Skull. — Comparatively  short,  high  arched,  with  extremely  broad 
nasals,  giving  a  broad  blunt  rostrum;  interorbital  area  stron^y 
depressed  between  high-arched,  wing-like  supraorbitals;  anterior 
process  of  supraorbital  well  developed  and  inclosing  a  deep,  irregular 
notch ;  postorbital  process  short,  broad  at  base,  and  tapering  rapidly 
to  a  blunt  point,  which  usually  stands  out  widely  divergent  from 
skull,  with  a  broad,  deep  notch  between ;  but  not  rarely  the  posterior 
point  extends  back  to  meet  a  bony  process  on  squamosal  and  thus  in- 
closes a  broad  obovate  foramen;  braincase  broad,  depressed,  or  flat- 
tened above,  more  or  less  angularly  ridged  on  sides;  bullae  medium 
sized,  proportionately  smaller  than  in  the  Lepus  calif  amicus  group ; 
rather  flattened  below  and  irregular  in  outline ;  zygomatic  arch  mas- 
sive; malars  broad,  flat,  with  a  deep  pit  anteriorly;  molar  series 
broad  and  massive ;  rostrum  de^  and  broad  at  base,  with  premaxil- 
laries  tapering  to  a  slender  and  projecting  point  and  long  incisors, 
thus  giving  this  part  of  rostrum  below  nasals  a  more  strongly  ex- 
tended form  than  in  the  black-tailed  jack  rabbits,  with  incisors  less 
strongly  incurved;  postpalatal  fossa  very  broad  and  deep. 

Average  measurements  (5  adults) . — ^Total  length,  605 ;  tail  vertebr®, 
92 ;  hind  foot,  149 ;  ear  from  notch  in  dried  skin,  95.6. 

Remarks. — Summer  specimens  of  campestris  show  considerable 
individual  variation  in  color  on  the  upperparts  of  the  head  and  body, 
from  dark  yellowish  buffy,  with  the  underlying  dusky  brownish 
ground  color  showing  through  and  darkening  the  general  effect,  to  a 
much  paler  and  brighter,  or  more  golden,  buffy  varying  to  grayish 
buffy.  The  yellowish  shade  is  always  present  and  usually  strongly 
marked  as  compared  with  the  clearer  gray  of  townsendi  and  sierrce. 
In  full  summer  pelage  in  all  parts  of  its  range  this  form  appears  to 
have  the  rump  very  slightly  if  any  paler  than  the  back.  The  traces 
of  black  or  dusky  along  the  top  of  the  tail  are  more  often  present  in 
summer  than  in  winter,  and  are  most  frequently  pres^it  in  specimens 
from  the  southern  half  of  its  range.  The  change  into  the  pale  winter 
pelage  takes  place  between  the  last  of  October  and  the  end  of  Novem- 
ber. Usually  the  first  change  is  the  appearance  of  a  paler  rump 
patch.  One  individual  from  Park  County,  Montana,  had  scarcely 
begun  to  change  on  October  25,  while  one  from  Valentine,  Nebraska* 
had  taken  on  the  pale  winter  coat  by  November  13.  Midwinter  speci- 
mens from  Denver  and  from  El  Paso  County,  Colorado,  have  strongly 
buffy  backs,  darker  than  those  from  Nebraska  at  the  same  season. 
There  is  a  great  amount  of  variation  in  the  winter  coat  between  these 
buffy  backed  Colorado  animals  and  the  pui^  white  ones  from  farther 
north.  The  reddish  buffy  or  buffy  brown  color  of  underfur  of  the 
white  winter  animals  varies  much  in  intensity  and  in  the  amount 
of  suffusion  it  shows  about  the  head  and  neck.    A  February  specimen 
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from  Fort  Custer,  Montana,  has  the  strong  reddish,  ahnost  chestnut 
brown,  color  on  the  underfur  showing  conspicuously  through  the 
rather  thin  overlying  layer  of  white  on  the  surface  of  the  upperparts, 
especially  on  the  neck.  The  surface  of  the  white  on  the  middle  of 
the  back  in  this  specimen  is  washed  with  rusty  buffy,  giving  the 
appearance  of  a  slightly  scorched  area ;  the  tops  of  the  fore  feet  are 
rich  rusty  buffy  and  the  hind  feet  strongly  patched  with  a  paler 
shade  of  the  same,  mixed  with  white. 

The  various  stages  of  the  molt  into  summer  or  winter  pelage,  in 
addition  to  individual  variation,  make  up  an  almost  endless  amount 
of  difference  among  individuals  of  this  speciea  True  L,  campestris 
appears  to  be  limited  to  the  region  east  of  the  Rocky  Mountains. 
Two  specimens  from  central  northern  New  Mexico  belong  here. 
The  darkest  and  most  brownish  buffy  individual  seen  is  one  shot 
October  10  in  Trego  County,  Kansas.  Two  specimens,  one-fourth 
grown,  collected  at  Fort  Pierre,  South  Dakota,  the  last  of  May,  have 
a  slightly  reddish  brown  shade  over  the  entire  upperparts  and  are 
washed  and  grizzled  on  the  surface  with  silvery  gray. 

A  series  of  four  adults  from  Madison,  Minnesota,  are  the  largest 
examined  from  any  part  of  the  range,  and  unless  these  individuals 
were  chosen  by  the  collector  from  a  large  number  on  account  of  their 
size,  then  campestris  must  reach  its  greatest  average  size  in  this 
region. 

The  type  of  campestris  was  a  mutilated  hunter's  skin  in  winter 
pelage.  It  was  collected  by  Richardson,  who  states  that  tiie  species 
was  common  on  the  plains  of  the  North  and  South  Saskatchewan 
rivers.  E.  A.  Preble,  in  the  light  of  his  knowledge  of  the  country 
and  of  the  work  of  the  early  explorers  in  northern  Canada,  considers 
it  probable  that  Richardson's  specimen  came  from  near  Carlton 
House,  on  the  lower  course  of  the  North  Fork  of  the  Saskatchewan 
River.  Preble  considers  Richardson's  northern  limit  of  55°  latitude 
for  the  species  as  almost  certainly  erroneous.  The  specimen  killed 
by  Drummond  in  September  on  the  North  Saskatchewan  above  Carl- 
ton House  is  the  northernmost  record  we  know  for  this  species. 
The  amount  of  white  in  the  winter  pelage  increases  steadily  to  the 
northward  until  near  the  northern  border  of  its  range  campestris 
in  winter  becomes  almost  as  completely  white  externally  as  the  Arctic 
hares. 

Total  number  of  specimens  examined  132,  from : 

ICanitoba  (Canada):  Carberrj,  1. 
Sflfikfttchewan  (Canada):  Indian  Head,  1. 
Alberta  (Canada):  Greenfield,  1. 
Minnesota:  Grant  County,  2;  Madison,  4. 
Iowa:  Rutbven,  3. 

North  Dakota:  Devil  Lake,  1 ;  Fort  Pierre,  1 ;  Fort  Union,  1 ;  Harrisburg, 
1;  Mandan,  1. 
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South  Dakota:  Ck)rral  Draw,  4;  Deadwood,  1;  Fort  Heade,  1;  Pierre,  1; 

Rapid  City  2;  Sioux  FaUs,  1. 
Nebraska:  Fort  Kearney,  1;  Loup  Fork,  1;  Perch,  1;  Platte  River  (90 

miles  above  Fort  Kearney),  1;  Valentine,  1. 
Kansas:  Coyote  Station,  2;  Garden  City,  2;  I^wrence,  2;  Long  Island,  1; 

Red   Fork    (60   miles  west   of  Fort   Riley),   1;   Winona,  6;   Trego 

County.  4. 
Montana:  Chief  Mountain,  1;  Cinnabar,  1;  Fort  Custer,  2;  Frenchmau 

River,  1 ;  Little  Dog  Creek,  1 ;  Porcupine  River,  1 ;  Powder  River,  1 ; 

Robare,  1;  Three  Buttes,  2;  Yellowstone  River   (Three  Buttes),  1. 
Wyoming:  I^ig  Pinoy.  1 ;  Bittor  Creek,  1;  Bridger  Pass,  5;  Cheyonno,  2; 

Deer  Creek,  6;  Devil  Tower,  1;  Douglas,  2;   Fettermann,  1;  Fort 

Sanders,  1 ;  Fort  Steele,  1 ;  Medicine  Bow  Mountains,  1 ;  Merlden,  1 ; 

Newcastle,  3 ;  Percy,  6 ;  Rock  Creek,  1 ;  Spring  Creek,  1 ;  Wamsutter, 

2;  Woods  ix)8t-office,  1;  Yellowstone  Park  (head  of  Glenn  Creek),  1. 
Colorado:  Autonito,  1;  C^che  la  Poudre  River,  1;  Colorado  Springs  (15 

miles  east),  1;  CJomo,  1;  Deer  Creek,  1;  Denver,  1;  East  Dale,  1; 

Eastonville,  2:  Fort  Garland,  1;  Ix)ngmont,  1;  T^veland,  5:  Medano 

Ranch  (15  miles  northeast  of  Mosca),  6;  Mount  Wliiteley  (26  miles 

north  of  Kremmling),  1;  Payton,  1;  SalJda,  1;  Sterling,  1;  Villa 

Grove,  5. 
New  Mexico:  Hopewell,  1. 

LEPUS  CAMPESTRIS  TOWNSBNDI  Bachmaw. 

Westebn  White-tailed  Jack  Rabbit. 

Lepus  townsendi  Bachman,  Journ.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  pt.  1,  pp. 
00-94,  pi.  II,  1S.S9.  Tyi)e  from  old  Fort  Walla  Walla,  Washington;  9  yg.; 
(present  location  unknown;  prol)ab]y  no  Icmger  extant) ;  collected  by  J.  K. 
Townsend. 

Geographic  distribution. — Great  Basin  region,  inclnding  east  slopes 
of  Cascade  Range,  and  thence  east  to  Rocky  Mountains,  occupying 
eastern  Washington  and  Oregon,  and  north  to  Fairview,  in  Okanogan 
Valley,  British  Columbia ;  and  from  the  northeastern  corner  of  Cali- 
fornia easterly  through  northern  Nevada,  western  and  southern 
Idaho,  extreme  southwestern  Wyoming,  most  of  Utah,  and  Colorado 
from  western  border  to  stimmit  of  Rocky  Mountains.  Vertical  range 
from  about  1,000  feet  in  eastern  Washington  to  12,000  feet  in  Colo- 
rado ;  zonal  range  mainly  Upper  Sonoran  and  Transition,  but  reaches 
up  to  Hudsonian  in  the  mountains  of  Colorado. 

General  characters, — In  summer  similar  to  campestriSj  but  head  and 
body  nearly  uniform  gray,  entirely  lacking  the  yellowish  buffy  shade 
of  campestrw.  Winter  specimens  in  white  pelage  not  distinguishable 
from  campesfris,  except  by  the  smaller  size  and  narrower  black  tips 
to  ears;  in  southwestern  Colorado,  winter  specimens  not  white,  but 
top  of  back  becomes  pale  creamy  or  buffy  gray,  contrasting  with  the 
bright  yellowish,  almost  golden  buffy,  backs  of  some  winter  specimens 
of  campestris  from  east  of  the  mountains  in  Colorado. 
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Color  of  fresh  stimmer  pelage. — Head  and  upper  parts  of  body 
nearly  uniform  dark  gray,  varying  from  an  almost  silvery  tone  to  a 
duller  and  slightly  pinkish  gray  with  an  underlying  brownish  shade ; 
underf  ur  tipped  with  dusky  brownish,  darker  and  less  buflFy  than  in 
campestris;  front  of  fore  legs  and  tops  of  fore  feet  dull  grizzled 
buffy  gray,  sometimes  becoming  dingy  buffy  on  tops  of  feet ;  outside 
of  hind  legs  varying  from  plain  dull  gray  to  drab  gray ;  tail  white, 
sometimes  with  a  considerable  amount  of  dusky  or  black,  forming  a 
narrow  but  well-marked  median  line  on  top ;  tops  of  hind  feet  white, 
sometimes  with  a  slight  mixture  of  gray,  or  a  little  buffy  about  toes; 
nape  dingy  gray,  sometimes  with  a  smoky  brown  or  dull  buffy  brown 
suffusion;  front  half  of  outside  of  ears  dusky  gray;  posterior  half 
white  with  a  distinctly  more  restricted  black  tip  than  in  sierrce  or 
campestris;  inside  of  ear  with  a  dusky  area  along  posterior  side  and 
bordered  anteriorly  with  dull  rather  pale  ochraceous  buffy;  pos- 
teriorly bordered  with  white,  the  latter  sometimes  suffused  with  deep 
buffy;  tip  of  ears  in  front  edged  with  black;  orbital  area  and  sides  of 
nose  sometimes  more  or  less  strongly  shaded  with  cinnamon  buffy; 
underside  of  neck  dull  drab  grayish  shaded  with  brownish  or  dull 
buffy,  distinctly  less  yellowish*  and  more  brownish  gray  than  in 
campestris. 

Color  of  winter  pelage. — Specimens  from  Utah,  Nevada,  and  thence 
north  become  white  in  winter  and  practically  indistinguishable  from 
campestris  except  by  smaller  size  and  less  black  on  tips  of  ears; 
winter  specimens  from  southwestern  Colorado  become  much  more 
whitish  than  in  summer,  but,  as  in  the  case  of  campestris  east  of  the 
mountains  in  that  State,  only  a  partial  change  takes  place.  In  strong 
contrast  to  the  bright  yellowish  buffy  backs  of  Colorado  specimens  of 
campestris  in  winter,  townsendi  from  the  same  State  at  this  season 
becomes  much  paler  or  more  whitish  on  shoulders,  sides  of  body,  and 
rump,  and  paler  buffy  gray  on  top  of  head  and  back;  the  ears  become 
paler  and  grayer  than  in  summer;  nape  grayish  white;  top  of  tail 
white  with  dusky  along  median  line  on  top,  varying  from  scattered 
hairs  to  a  strong  well-marked  black  band  in  several  specimens  from 
Coventry,  in  one  case  equaling  ordinary  texiamis  in  amount  of  black; 
tops  of  fore  feet  and  legs  dingy  buffy  brownish  or  dull  grayish  buffy ; 
outside  of  hind  legs  whitish  or  dull  whitish  gray ;  underside  of  neck 
varying  from  dull  brownish  buffy  to  dull  ecru  drab,  always  more  or 
less  strongly  washed  with  whitish  or  lighter  buffy;  well-marked 
rump  patch  dull  whitish,  varying  to  pale  dull  iron  gray. 

Two  white  winter  specimens  from  Utah  have  head  and  ears  much 
as  in  ordinary  campestris. 

Winter  pelage  (Osoyoos^  British  Columhia^  January  28^  1909). — 
Upperparts  of  head  and  body  pale  gray,  a  little  darker  on  top  of 
head  and  more  whitish  gray  on  sides  of  head,  body,  outside  of  thighs, 
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and  on  rump;  tops  of  hind  feet  dull  whitish  mixed  with  dull  gray, 
with  a  little  dull  buffy  on  sides  of  feet  and  toes;  tops  of  fore  feet  and 
legs  dingy  grayish  buffy;  outside  of  ears  in  front  slightly  darker 
gray  than  top  of  head;  tip  of  ears  with  a  narrow  black  border  in 
front  and  a  small  black  patch  about  half  an  inch  long  bdiind ;  under- 
side of  neck  dull  buffy  washed  with  whitish,  rest  of  underparts  pure 
white. 

This  specimen  shows  no  trace  of  the  salmon  buffy  so  conspicuous  on 
the  head,  ears,  and  legs  of  winter  specimens  of  Z.  townaendi  sierrce. 

SkuU. — Closely  similar  in  general  appearance  to  that  of  true 
campestris^  but  averages  smaller  and  lighter,  with  rostrum  narrower; 
bullae  smaller;  palatine  foramina  narrower;  postpalatal  fossa  nar- 
rower; and  molar  series  smaller.  As  in  campestris  old,  much  ossified, 
specimens  have  point  of  postorbital  process  extending  back  to  touch 
small  process  on  squamosals,  thus  inclosing  a  broad  foramen;  ante- 
rior process  of  supraorbitals  in  such  individuals  often  extends  for- 
ward and  nearly  or  quite  closes  anterior  notch. 

The  skull  differences  given  above  are  merely  average,  as  many 
skulls  of  the  two  forms  are  practically  indistinguishable.  Skulls 
from  western  Colorado  are  larger  than  in  typical  townsendi^  and  in 
many  instances  are  indistinguishable  from  those  of  campeatris  from 
east  of  the  moimtains  in  that  State. 

Average  measurements  {5  advZts). — ^Total  length,  575;  tail  ver- 
tebrae, 79 ;  hind  foot,  149 ;  ear  from  notch  in  dried  skin,  102. 

Remarks. — For  many  years  Lepus  tovmsendi  was  confused  with 
campestris  until  properly  characterized  by  Doctor  Merriam  in  a  re- 
vision of  the  campestris  group  published  in  1904:.«  It  occupies  most 
of  the  elevated  plains  and  open  mountain  slopes  of  the  Great  Basin, 
and  becomes  white  in  winter  throughout  most  of  its  range,  except  in 
the  plains  of  the  Columbia  and  southwestern  Colorado,  where  the 
change  appears  to  be  incomplete.  The  summer  pelage  from  western 
Colorado  is  very  close  to  that  of  typical  townsendi^  but  the  dusky  or 
black  line  on  the  upper  side  of  the  tail  is  much  more  strongly  de- 
veloped and  in  son^  cases  approaches  its  condition  in  the  black-tailed 
jack  rabbits.  L.  e.  townsendi  intergrades  with  campestris  in  middle 
southern  Colorado.  One  young  individual  from  Antonito  on  the 
south  central  border  of  the  State  is  as  gray  as  typical  tovmsendu 
though  several  adults  from  the  same  section  are  nearer  campestris^ 
though  evidently  intergrades.  An  April  specimen  from  Delta 
County  is  even  a  little  darker  gray  than  summer  specimens  of  town- 
sendi from  the  type  region,  but  the  front  border  and  inside  of  the 
ears  are  strongly  ochraceous  buffy,  the  head  and  body  are  tinged 
slightly  with  brownish,  the  tops  of  the  fore  feet  are  more  buffy,  and 

o  Proc.  Biol.  Soc  Washington,  X\'II.  pp.  131-133,  1904. 
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the  underside  of  the  neck  more  vinaceous  buffy.  This  specimen  is 
ahnost  exactly  duplicated  in  every  character  by  one  in  a  similar  condi- 
tion of  pelage  from  Goose  Lake,  Oalifomia,  which  is  within  the  area 
occupied  by  typical  tovmaendi. 

The  material  collected  by  Warren  in  Colorado  during  the  summer 
of  1907  contains  some  interesting  records.  These  specimens  prove  the 
extension  of  the  range  of  townsendi  into  Middle  Park  and  up  to  the 
extraordinary  altitude  of  12,000  feet,  where  two  specimens  were 
secured  on  Mount  Baldy,  above  Boreas  Pass,  in  Summit  County. 
Among  these  specimens  those  from  Kremmling  in  Middle  Park, 
Yampa,  Koutt  County,  and  McCoy,  Eagle  County,  are  intermediate 
in  color  between  typical  townsendi  and  campestris^  but  are  so  much 
grayer  than  the  latter  that  the  writer  refers  them  to  townsendi.  The 
Colorado  specimens  of  townsendi^  as  previously  noted,  have  distinctly 
larger  skulls  than  those  nearer  the  type  locality.  A  Kremmling 
specimen  is  the  darkest  example  of  townsendi  the  writer  has  seen, 
being  a  dusky  brownish  gray.  This  color  is  largely  due  to  the  strong 
dusky  subterminal  area  on  the  long  hairs  and  the  dark  buffy  brownish 
tips.  In  July  and  August  these  specimens  frequently  have  the  front 
of  the  ears  blackish  or  dusky  brownish,  owing  to  the  wearing  off  of 
the  overlying  long  hairs,  thus  exposing  the  dark  under  color. 

Specimens  from  the  headwaters  of  the  Arkansas  River  at  Salida 
and  from  San  Luis  Valley,  Colorado,  are  in  color  intergrades  between 
campestris  and  townsendi^  but  in  size  are  nearest  campestris.  A  series 
of  winter  specimens  from  Coventry,  Colorado,  agree  in  having  the 
sides  of  the  body  and  the  rump  whitish,  with  the  top  of  the  back 
covered  with  a  buffy  grayish  mantle,  thus  producing  a  color  pattern 
very  similar  to  that  of  the  caUotis  group  of  white-sided  jack  rabbits. 
There  is  considerable  variation  in  the  shade  of  the  buffy  gray  mantle 
on  the  backs  of  the  Coventry  series. 

In  a  letter  dated  February  14,  1909,  Mr.  C.  de  B.  Green,  of  Fair- 
view,  British  Columbia,  gives  the  first  definite  information  concerning 
the  distribution  and  abundance  of  L.  c.  townsendi  in  British  Colum- 
bia, as  follows: 

"  With  regard  to  this  animal  I  may  tell  you  that  from  1893  to  1903 
it  was  exceedingly  rare  and,  from  the  statements  of  the  Indians  and 
old  inhabitants,  always  had  been  rare.  I  can  show  how  rare  when 
I  say  that  during  those  ten  years  I  shot  three  specimens.  It  is  a  fact 
which  may  or  may  not  bear  on  the  case  that  in  1903  I  cleaned  out  the 
dusky  homed  owls  from  this  neighborhood ;  in  1905  I  shot  23  hares 
and  about  the  same  in  the  succeeding  years.  I  think  these  owls  kept 
the  hares  near  the  point  of  extinction.  I  notice  that  the  golden  eagles 
are  now  making  serious  raids  upon  them.  Their  range  is  in  a  tract 
of  land  along  the  Okanogan  Valley  about  2  miles  wide  and  terminat- 
85595— No.  29—09 6 
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ing  at  Fairview,  20  miles  north  of  the  boundary  Ime;  also  in  Simil- 
kameen  Valley  for  20  miles  north  of  the  boundary.  So  far  they  have 
not  spread  farther  north  and  there  is  little  or  no  country  suitable  for 
them.  The  grease  brush  ends  at  Dog  Lake  and  they  will  probably 
spread  as  far  as  that  if  vermin  are  kept  down,  for  I  ^ot  a  pioneer  at 
White  Lake,  which  is  as  far  north  as  Dog  Lake,  but  farther  west. 
This  may  have  come  either  from  Keremeos,  via  Similkameen,  or  from 
Fairview,  via  the  Okanogan." 
Total  number  of  specimens  examined  45,  from: 

British  Colombia:  Falrriew  (Okanogan  Valley),  1. 

Washingrton:  Ajotin,  2;  Kennewlck,  1;  Mabton,  1;  Oroville,  1;  Pnllman, 

1;  Toochet,  1, 
Orecron:  Antelope,  1 ;  Guano  Creek,  1 ;  Heppner,  1 ;  Umatilla,  1. 
California:  Fort  Crook,  1 ;  Goose  Lake,  1. 
Nevada:  Ruby  Valley,  2. 
TTtab:  Kanab,  1;  Ogden,  2;  Salt  Lake,  1. 
Idaho:  Bear  Lake,  1 ;  Lemhi  River,  1 ;  Teton  Basin,  1. 
Wyomhig:  Hams  Fork,  1 ;  Henrys  Fork,  1. 
Colorado:  Baldy  Mountain  (Summit  County),  2;  Coventry,  4;  Crawford, 

1 ;  Crested  Butte,  1 ;  Kremmlinjr,  1 ;  McCoy,  1 ;  Mill  City,  1 ;  Sulphur 

Springs  (Grand  County),  8;  Yampa,  2. 


LEPUS  0AMPESTRI8  SIERRA 

SiEBRA  WhttE'TAILEd  Jagk  Rabbit. 

LepuB  catnpestris  sierra  Merriam,  Proc.  Biol.  Soc.  Washington,  XVII,  pp.  182- 
138,  July  14,  1904.  Type  from  Hope  Valley,  Alpine  County,  California. 
No.  67863,  9  ad.,  U.  S.  National  Museum  (Biological  Survey  collection) ; 
collected  September  9,  1894,  by  F.  Stephena 

Geographic  distribution, — In  summer,  high  slopes  of  Sierra 
Nevada  of  California,  probably  from  Mount  Shasta  south  to  Mount 
'Whitney;  in  winter,  ranging  down  the  east  slope  to  Mono  Lake 
region  on  the  sagebrush  plains  of  eastern  California.  Vertical  range 
in  summer  from  about  9,000  to  over  12,000  feet;  zonal  range,  BoreaL 

General  characters. — Size  large;  hind  feet  much  larger  and  ears 
longer  than  in  townsendi  or  campestris;  color  in  summer  nearly  as  in 
townsendi;  in  winter  white,  with  front  of  ears,  top  of  head,  and  fore 
feet  strongly  pinkish  bufly  or  fulvous;  ears  strongly  tipped  with 
black. 

Color  in  summer  {type). — Scarcely  distinguishable  from  town- 
sendi; top  of  head,  with  back  and  sides  of  body,  nearly  uniform  dull 
grizzled  gray ;  sides  of  head  nearly  same  color  as  body,  with  a  nar- 
row white  ring  about  eyes,  sides  of  nose  deep  fulvous  buffy;  tops  of 
fore  and  hind  feet  whitish  (perhaps  due  to  change  into  winter 
pelage) ;  front  half  of  outside  of  ears  like  top  of  head,  but  strongly 
tipped  with  black ;  outside  of  ears  on  posterior  half  whitish,  with  a 
broad  black  patch  at  tip;  inside  of  ears  bordered  with  dull  fulvous 
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buffy,  tipped  with  black;  tail  white,  with  a  narrow  dull  gray  median 
line  on  top ;  underside  of  neck  similar  to  sides  of  body ;  rest  of  under- 
parts  white. 

Winter  pelage. — ^White,  with  the  buffy  of  underfur  showing 
through  on  head  and  upperparts  of  body  enough  to  give  a  tinge  of 
buffy  or  brownish;  top  of  head  with  a  surface  mixture  of  grayish 
or  dull  buffy ;  sides  of  nose,  front  half  of  ears  on  outside,  borders  of 
inside  of  ears,  and  tops  of  front  feet  usually  more  or  less  strongly 
vinaceous  buffy  or  fulvous  buffy,  giving  a  much  brighter  shade  to 
these  parts  than  in  campestris;  tips  of  ears  strongly  margined  with 
black  anteriorly  and  with  a  broad  black  patch  posteriorly. 

Color  in  changing  pelage  in  fall  (Mono  Lake^  November). — ^Head 
and  upperparts  of  body  lighter  gray  than  in  summer  and  rump 
changing  to  dingy  whitish ;  fore  and  hind  legs  and  feet  white,  with 
tops  of  fore  feet  more  or  less  overlaid  with  vinaceous  buffy ;  sides  of 
nose  and  exposed  parts  of  ears  vinaceous  buffy  varying  to  fulvous 
buflfy  with  a  less  marked  tinge  of  same  mixed  with  gray  on  sides  and 
top  of  head;  some  individuals  have  head  and  ears  grayer,  with  a 
duller  tinge  of  buffy  on  sides  of  nose  and  on  ears,  more  as  in  simmier 
but  paler. 

SkuU. — Scarcely  distinguishable  from  that  of  townsendi. 

Measurements  {type^  9  ad.). — Total  length,  635 ;  tail  vertebrae,  112 ; 
hind  foot,  167 ;  ear  from  notch  in  dried  skin,  108. 

Remarks. — ^The  range  of  sierroe  appears  to  be  restricted  to  the 
higher  parts  of  the  Sierra  Nevada  and  adjacent  eastern  slope  of 
California  in  the  Mono  Lake  region.  Its  strongest  characters  appear 
to  be  the  extraordinarily  large  hind  feet  and  long  ears.  The  summer 
pelage,  to  judge  from  the  type,  is  very  similar  to  that  of  townsendi, 
A  series  of  ten  fall  and  winter  specimens  of  sierrce  from  Mono  Lake, 
California,  differ  strikingly  from  campestris  at  this  season  in  the 
strong  vinaceous  buffy  on  the  ears,  about  the  nose,  and  on  top  of  the 
fore  feet  of  a  majority  of  the  series.  This  contrasts  strongly  with 
the  buffy  (dark  ochraceous  buffy  in  richly  colored  specimens),  or 
buffy  gray,  on  the  ears  and  heads  of  winter  specimens  of  campestris. 
Among  the  Mono  Lake  series,  however,  are  a  few  specimens  which  are 
not  different  in  color  from  campestris.  The  vinaceous  buffy  on  head, 
ears,  and  feet  in  most  autumnal  and  to  a  less  degree  in  white  winter 
specimens  from  Mono  Lake  is  strongly  contrasted  with  the  dark 
gray  of  the  ears  and  dark  fulvous  buffy  on  the  sides  of  the  nose  of 
the  series  of  summer  specimens  of  typical  townsendi  and  of  the 
type  of  sierrm.  If  the  winter  specimen  of  townsendi  from  Osoyoos, 
British  Columbia,  is  typical,  then  the  differences  between  the  winter 
pelage  of  this  form  and  sierrfp  are  well  marked.  The  backs  of  the 
November  specimens  from  Mono  Lake  are  lighter  and  a  little  more 
buffy  than  the  summer  pelage,  though  much  grayer  and  less  yel- 
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lowish  than  campestris  in  the  same  pelage.  So  far  as  the  material 
at  hand  indicates,  sierras  becomes  white  in  winter  to  the  southern 
limit  of  its  range.  Although  so  large  and  conspicuous  when  moving 
about,  they  usually  lie  so  closely  hidden  and  are  so  strictly  nocturnal 
that  they  are  rarely  seen,  even  in  localities  where  their  tracks  and 
other  signs  are  abundant.  Their  range  covers  both  sides  of  the 
summit  of  the  Sierra  Nevada,  and  extends  12  or  15  miles  west  of  the 
summit  into  Tuolumne  M^idows,  its  greatest  extension  on  the  west 
side  of  the  mountains.  One  specimen  was  collected  by  E.  Heller  at 
Mount  Whitney,  the  extreme  southern  limit  of  the  subspecies.  Doc- 
tor Merriam  says  that  he  has  seen  signs  of  what  he  considers  this 
hare  as  far  north  as  the  timberline  meadows  of  Mount  Shasta. 
Total  number  of  specimens  examined  11,  from : 

California:  Hope  Valley  (Alpine  County),  1 ;  Mono  Lake,  10. 

LZFUS  AXXBICAirnB  Oroap  (BnbytniiA  LEBTO). 
VARYING   HARES,    WHITE   RABBITS,   AND    SNOWSHOE    RABBITS. 

The  species  and  subspecies  included  in  this  group  are  Lepus  ameri- 
canus^  L.  a.  struthopus^  Z.  a.  virginianus^  i.  a.  pTuBonotus^  i.  a. 
hishopi^  i,  a.  mdcfarlcmi^  L,  a,  dalli^  and  L.  a.  columbiensi^j  also 
Lepus  washingtoni  and  L.  w,  klamathermsj  with  Lepus  bairdi  and 
L.  h.  cascadensis.  They  occupy  a  greater  area  than  any  other  group 
of  North  American  hares  or  rabbits,  and  yet,  to  the  majority  of 
people  in  the  United  States,  are  as  little  known  as  the  Arctic  hares. 
This  is  due  to  their  distribution,  which  is  mainly  from  the  northern 
border  of  the  United  States  to  the  northern  limit  of  trees  in  Canada 
and  Alaska.  They  range  entirely  across  the  continent  from  the 
Atlantic  coast  of  New  England  and  Canada  to  the  Pacific  coast  in 
Washington  and  British  Columbia  and  to  the  shore  of  Bering  Sea 
in  Alaska.  In  the  United  States  they  range  south  along  the  Alle- 
gheny Mountains  to  Virginia,  along  the  Kocky  Mountains  to  central 
New  Mexico,  and  along  the  Cascades  and  Sierra  Nevada  to  Donner, 
California  (see  fig.  8).  They  do  not  inhabit  the  low  country 
between  these  high  mountains,  except  along  the  extreme  northern 
border  of  tiie  United  States.  They  have  been  introduced  into  the 
island  of  Newfoundland,  but  are  not  known  on  Vancouver  and  Queen 
Charlotte  islands. 

All  of  these  hares  have  two  annual  molts  and,  with  the  excepticMi 
of  L.  washingtoni  and  its  subspecies  klamathenais^  the  winter  pelage 
is  pure  white  in  strong  contrast  with  the  buffy  brown  summer  coat. 
Z.  washingtoni  is  nearly  the  same  in  both  pelages,  and  klamathensis 
is  sometimes  the  same  and  sometimes  has  the  white  winter  coat  like 
most  other  members  of  the  group.  I  have  provisionally  recognized 
three  species,  although  the  large  series  of  specimens  examined  indi- 
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cate  that  when  sufficient  material  is  available  from  the  intermediate 
territory,  bairdi  and  waahingtoni  with  their  subspecies  may  prove  to 
be  geographic  races  of  Lepus  americanus.  To  settle  this  perplexing 
question,  specimens  from  numerous  points  in  the  mountains  of 
Oregon,  Washington,  and  British  Columbia  are  needed. 
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Fio.  8. — Distribution  of  Lepiitf  americanuB,  L.  Jniirdi,  L,  wciBhingtoni,  and  allied  forms. 

The  varying  hares  were  the  first  of  the  American  members  of  the 
Leporidse  to  become  known  to  naturalists.  Lepus  americanus^  the 
first  species  named,  was  described  from  specimens  collected  on 
the  shore  of  Hudson  Bay,  and  for  a  long  time  was  confused  with  the 
cottontails  of  the  eastern  United  States. 
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In  size  and  color  they  vary  from  L.  amerioanus  virginianus^  the 
largest  and  most  richly  colored,  to  L.  washingtoni  and  klamatkensis^ 
the  smallest  and  among  the  dullest  members  of  the  group.  The 
adults  of  most  of  the  southern  forms,  including  virginianua,  strutho- 
jma^  columbiensis^  washingtoni^  and  klamathensig^  when  in  the  brown 
summer  coat,  have  the  upperside  of  the  hind  feet  brownish  buffy 
similar  to  the  body;  but  the  high  mountain  and  northern  forms, 
such  as  hairdi^  cascadenais^  macfarlani^  and  dalli  in  summer  have 
the  tops  of  the  hind  feet  white.  In  the  forms  in  which  the  adiUts 
have  the  hind  feet  white  in  summer,  the  young,  in  both  juvenal  and 
postjuvenal  pelages,  have  them  buffy  or  buffy  brown. 

The  seasonal  changes  of  pelage  in  this  group  result  from  a  com- 
plete molt  twice  a  year.  Owing  to  the  gradual  change  of  coIcmt 
during  the  molt  and  the  curious  effect  of  the  mixture  of  white  and 
buffy  hairs,  it  was  for  some  time  contended  that  the  color  of  the  new 
pelage  was  produced  by  changes  in  the  color  of  the  hairs  and  not  to 
molt.  This  may  be  readily  disproved  by  a  careful  examination  of  a 
few  molting  specimens. 

Average  measurements  in  the  Lepus  americanus  group. 
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LBPUS  AMERICANUS  Ebxlkbew. 

Vabying  Habe  OB  White  Rabbit. 

(PI.  VI,  figs.  1,  4.) 

Lepus  americanua  Erxleben,  Syst.  R^.  Anim.,  pp.  330-331,  1777.  Description 
based  on  specimens  from  district  about  Forts  Severn  and  Churchill  on 
western  coast  of  Hudson  Bay,  Keewatin,  Canada.  No  definite  type.  Fort 
Severn  can  be  considered  the  type  locality. 

Lepus  hudwnius  Pallas,  Glires,  p.  30,  177&  No  type  nor  locality  m^itloned, 
but  name  and  context  place  It  here. 

Lepus  nanus  Schreber,  Sfiugth.,  IV,  pp.  880-885,  PI.  CCXXXIVB,  1790  (in 
part).  A  composite  of  Lepus  americanus  and  Sylvilagus  floridanus.  No 
type  nor  type  locality.    Range  given  from  Hudson  Bay  to  Florida. 

Geographic  distribution, — Begion  about  southern  end  of  Hudson 
Bay,  including  southern  Keewatin ;  southeastern  Mackenzie ;  most  of 
Saskatchewan;  Manitoba;  east  through  northern  Ontario  (including 
Isle  Eoyale  and  Michipicoten  Island,  Lake  Superior) ;  northern 
Quebec;  all  of  Ungava  except  extreme  northern  part;  Labrador; 
south  in  the  United  States  in  all  of  Michigan  north  of  Saginaw  (ex- 
cept western  half  of  northern  peninsula),  and  west  in  an  isolated 
colony  on  the  Bighorn  Mountains,  Wyoming.  Vertical  range,  from 
sea  level  at  Hudson  Bay  to  about  2,000  feet  near  Lake  Superior  and 
10,000  feet  in  the  Bighorn  Mountains  of  Wyoming;  zonal  range, 
mainly  Canadian. 

General  characters. — Upperparts  dusky  grayish  or  grayish  brown, 
much  duller  and  less  rusty  or  ochraceous  than  virginianus ;  size 
smaller  and  skull  much  smaller  and  more  delicately  proportioned, 
with  rostrum  shorter  and  proportionately  broader  at  base. 

Color  in  summer  pelage. — ^Top  of  head  dusky  yellowish  brown; 
sides  of  head,  especially  about  eyes,  a  clearer  shade  varying  from 
dull  cinnamon  buffy  to  dull  buffy ;  upperparts  of  body  varying  from 
dusky  grayish  brown  to  dusky  buffy  brown;  in  typical  specimens 
usually  grayer  and  less  dingy  yellowish  than  top  of  head ;  intergrades 
with  virginianus  often  have  body  nearly  or  quite  as  yellowish  brown 
as  top  of  head;  middle  of  back  more  or  less  strongly  washed  with 
black,  often  forming  an  indistinct  blackish  band  along  middle ;  sides 
of  body  less  washed  with  black  and  grayer  or  paler  yellowish  brown ; 
rump  a  little  more  heavily  washed  with  black  than  rest  of  back ;  top 
of  tail  black ;  underside  of  tail  white ;  front  of  fore  legs  and  tops  of 
fore  feet  much  like  top  of  head  and  more  rusty  yellowish  brown  than 
body ;  outside  of  hind  legs  with  a  band  of  buffy  or  ochraceous  buffy 
along  front  (next  white  underparts)  and  shading  off  into  dull  tawny 
brown;  tops  of  hind  feet  dull  ochraceous  buffy  varying  to  dingy 
white;  nape  dull  dusky  gray  or  dusky  brown;  basal  half  of  ears  on 
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front  of  outside  like  top  of  head  and  becoming  more  dusky  toward 
tip ;  posterior  half  of  outside  of  ears  grayish  white  becoming  blackish 
in  a  broad  border  about  tip,  the  black  border  sometimes  extending 
entirely  around  tip  of  ears  on  outside;  inside  of  ears  grayish,  nar- 
rowly edged  all  around  with  white ;  underside  of  neck  dull  cinnamon 
varying  through  various  shades  of  buffy  cinnamon;  underside  of 
head  and  middle  of  abdomen  white ;  sides  of  abdomen  often  more  or 
less  encroached  on  by  color  of  flanks;  underfur  in  summer  dull  dark 
buffy  brown,  with  plimibeous  basal  zone  sometimes  broader  than  the 
terminal  one ;  underfur  in  winter  dull  dark  ochraceous  buffy,  with  a 
basal  plumbeous  zone  of  about  equal  width. 

Immature  pelage. — Upperparts  buffy  brown  grizzled  with  gray. 

Winter  pelage. — Pure  white,  but  border  of  ears  about  tip  slightly 
dusky. 

Slmll. — Comparatively  small  and  light  with  rostrum  rather  short 
and  broad  at  base;  braincase  proportionately  rather  broad  and 
rounded,  but  a  little  depressed  on  top ;  upper  outline  gently  decurv- 
ing  posteriorly;  frontal  area  immediately  back  of  base  of  rostrum 
broad  and  slightly  depressed;  supraorbital  process  small,  rather 
short,  and  tapering  irregularly  to  a  blunt  point  posteriorly,  and  very 
slightly  raised  above  plane  of  frontal  area ;  anterior  notch  small  and 
shallow;  posterior  notches  broad  and  deep,  and  skull  strongly  con- 
stricted and  narrow  between ;  posterior  tips  of  postorbital  processes 
standing  well  out  from  skull ;  zygomatic  arch  broad  and  heavy ;  mid- 
dle of  jugal  flat,  with  a  large  open  pit  anteriorly;  molar  series  heavy; 
bullae  small,  smooth,  and  rounded  below  and  in  front,  but  flattened 
and  overlaid  posteriorly  by  a  rough  descending  process  of  the  occip- 
ital. In  all  the  forms  of  this  species  there  is  a  wide  range  in  the 
form  of  the  skull,  especially  in  the  basal  width  of  the  rostrum,  so 
that  only  average  characters  can  be  given. 

Average  measurements  {5  adults). — ^Total  length,  470;  tail  verte- 
brae, 43 ;  hind  foot,  133 ;  ear  from  notch  in  dried  skin,  62. 

Remarks. — ^The  original  description  of  Lepus  americanus  was  based 
on  accounts  of  Kalm,  Barrington,  and  Forster.  Kalm's  account  is 
a  composite  of  the  varying  hare  and  the  cottontail  of  the  eastern 
United  States,  and  may  be  dismissed  from  consideration.  The  ac- 
counts of  Barrington  and  Forster  were  both  based  on  reports  and 
specimens  collected  by  the  Hudson  Bay  Company's  employees  in  the 
districts  about  Fort  Severn  and  Fort  Churchill,  on  the  southwestern 
coast  of  Hudson  Bay ;  but  Fort  Severn  appears  to  have  been  the  main 
locality,  and  this  may  be  considered  the  type  locality  for  americanus. 
A  considerable  series  of  specimens  from  Pennsylvania  north  to  the 
Arctic  coast  shows  that  the  dusky  grayish  brown  americanus  from 
the  southern  Hudson  Bay  region  increases  in  size  and  richness  of 
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color  to  the  southward,  where  two  forms,  virginianus  and  atruthopiLS^ 
are  found  in  the  eastern  part  of  its  range.  About  Hudson  Bay  and 
adjacent  region  there  is  scarcely  a  trace  of  rusty  or  ochraceous  shades 
on  the  body,  but  in  Quebec,  Ontario,  and  Labrador  many  specimens 
have  been  examined  showing  all  degrees  of  intergradation  in  color. 
South  of  the  St.  Lawrence  River,  however,  dusky  gray  specimens 
like  typical  americanus  are  uncommon,  and  when  they  do  occur  their 
large  size  and  heavier  skull  show  their  identity  with  the  local  forms. 
Over  half  of  the  good  series  from  Hamilton  Inlet,  Labrador,  are  typi- 
cal americanus  in  color,  while  the  others  are  dull  ochraceous  brown 
closely  like  atruthopus. 

To  the  northwest  from  the  type  region  there  is  a  gradual  increase 
in  size  and  slight  darkening  in  color,  forming  the  subspecies  mac- 
farlani  of  the  Mackenzie  and  upper  Yukon  region. 

A  large  series  in  sunmier  pelage  from  Isle  Roy  ale,  Lake  Superior, 
and  from  the  northern  part  of  the  southern  peninsula  of  Michigan, 
in  the  Museum  of  the  University  of  Michigan,  are  typical  americanus^ 
without  a  trace  of  the  ochraceous  shade  characteristic  of  virginianus. 
It  was  most  surprising  to  find  that  a  series  of  four  summer  speci- 
mens from  the  Bighorn  Mountains,  Wyoming,  in  the  Biological  Sur- 
vey collection,  is  also  distinctly  referable  to  americanua  and  not  to 
hnirdi.  These  four  specimens  are  dusky  iron  gray  on  the  body  and 
suflFused  with  dull  buffy  on  the  head.  The  gray  of  the  body  averages 
a  little  paler  than  in  more  northern  specimens,  though  now  and  then 
equaled.  Otherwise  they  appear  to  be  quite  typical  in  size,  color, 
and  skull.  The  latter  can  be  matched  both  in  size  and  shape  by 
examples  from  Fort  Chipewyan,  Alberta.  They  have  the  same 
short  and  rather  broad  rostrum,  flattened  frontal  region,  and  supra- 
orbital processes  nearly  on  a  plane  with  the  frontals,  instead  of  being 
raised  above  it  as  in  most  examples  of  bairdi.  The  braincase  is  also, 
like  typical  americamiSj  broader  and  more  flattened  than  in  hairdi^ 
but  the  jugals  average  slenderer  and  mo^  as  in  the  last  form. 

Total  number  of  specimens  examined  90,  from : 

Wyomincr:  Bighorn  Mountains,  4. 

Michigan :  Butter  Bridge  (Oscoda  County),  1;  Isle  Royale»  83;  Luzerne 

(Oscoda  County).  2;  Marquette,  1;  Saginaw  County,  1. 
Ontario   (Canada):   North  Bay    (Lake  Nipissing),  1;   Michipicoten  Is- 

land,  1. 
Manitoba  (Canada) :  Dog  Lake,  1 ;  Sandy  Bay,  1. 
Saskatchewan  (Canada):  Indian  Head,  2;  Osier,  4. 
Alberta  (Canada):  BMmoiiton,  2;  50  miles  north  of  Edmonton,  1;  Fort 

Chipewyan,  7 ;  Red  Deer,  1 ;  South  Edmonton,  2. 
Keewatin  (Canada):  Oxford  House,  4. 

Labrador  (Canada):  Black  Bay,  1 ;  Hamilton  Inlet,  14 ;  Lance  au  Loup,  1. 
Ungrava  (Canada):  Forks,  near  Chimo,  4;  Fort  Chimo,  1. 
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LEPUS  AMERICANUS  STRUTHOPUS  Bangs. 

Nova  Scotia  Varying  Habe. 

Lepus  americanus  strufhopus  Bangs,  Proc.  Biol.  Soc.  Washington,  XII,  pp. 
81-82,  March  24,  1898.  Type  from  Dlgby,  Nova  Scotia,  Canada ;  No.  2025. 
$  ad.,  Museum  of  Comparative  Zoology  (Bangs  collection) ;  collected  by 
Outram  Bangs,  August  4,  1894. 

Geographic  distribution. — Maine,  east  of  Penobscot  River,  Nova 
Scotia,  New  Brunswick,  eastern  Quebec  (south  of  lower  St.  Lawrence 
and  including  Magdalen  Islands),  and  Newfoundland.  Vertical 
range,  from  sea  level  up  to  over  2,500  feet  altitude  in  New  Brunswick ; 
zonal  range,  Canadian. 

General  characters. — Size  nearly  the  same  as  in  americanus  but  ears 
longer;  color  similar  to  virginianus  but  duller  and  browner;  skull 
smaller  and  slenderer. 

Color  in  summer  pelage. — Top  of  head  and  upperparts  of  body 
cinnamon  brown  or  cinnamon  buffy  brown,  brightest  on  head  and 
darkened  with  a  wash  of  blackish  on  back;  sides  of  head  deep  cinna- 
mon, sometimes  around  eyes  and  sides  of  nose  almost  deep  dull 
ochraceous  buffy;  sides  of  body  clearer  cinnamon  brown  than  back 
and  often  becoming  rusty  or  slightly  reddish  cinnamon  brown  on 
fore  feet  and  legs,  and  a  duller  shade  of  same  along  lower  border  of 
flanks,  front  of  hind  legs  and  tops  of  hind  feet;  front  of  ears  on 
outside  similar  to  top  of  head,  but  a  black  border  near  tip;  inside 
of  ears  more  or  less  cinnamon  brown  or  rusty  brown  with  a  border 
of  same  in  front  and  border  of  whitish  posteriorly;  top  of  tail  black- 
ish; underside  of  neck  similar  to  sides  of  flanks  or  a  little  brighter 
more  rusty  cinnamon ;  rest  of  underparts  white,  sometimes  with  color 
of  lower  flanks  spreading  over  the  borders  of  abdomen;  underfur 
dull  dark,  slightly  ochraceous  buffy  brown  underlaid  with  plumbeous; 
in  winter  same  as  virginianus. 

Skull. — Very  similar  to  tkat  of  americanus^  but  averaging  a  little 
larger  with  narrower  braincase  and  slenderer  rostrum ;  slightly  heav- 
ier zygomatic  arches  and  smaller  bullae.  Nearer  in  size  to  americanus 
than  to  virginianus^  from  which  it  differs  in  smaller  size,  narrower 
rostrum,  narrower  postorbital  process,  and  slenderer  jugals. 

Average  measurements  {5  adults). — ^Total  length,  474;  tail  verte- 
brae, 52 ;  hind  foot,  129 ;  ear  from  notch  in  dried  skin,  66. 

Remarks. — This  rather  poorly  marked  subspecies,  an  intergrade 
between  virginianus  and  americanus^  is  typical  only  in  Nova  Scotia 
and  adjacent  parts  of  New  Brunswick.  Specimens  from  northern 
New  Hampshire  and  western  Maine  are  similar  to  struthopus  in  their 
small  size,  but  are  so  richly  colored  that  they  must  be  referred  to 
virginianus.    Specimens  from  Lake  Edward,  Quebec,  are  much  nearer 
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to  the  present  form  than  to  americanua^  though  grading  toward  the 
latter.  The  single  summer  skin  from  Newfoundland  is  close  to  typi- 
cal struthopus  in  cc4or,  but  the  two  winter  skins  differ  in  having  the 
tops  of  the  feet  and  ears  strongly  overlaid  or  mixed  with  bright  cin- 
namon buff;  and  the  bright  cinnamon  buff  of  the  underfur  on  the 
upperparts  of  head  and  body  is  so  lightly  overlaid  with  white  that 
it  shows  through  and  tinges  the  color  of  the  upperparts  even  in  mid- 
winter. The  skulls  also  differ  somewhat  from  those  of  typical  strutho- 
pu8  in  having  an  even  slenderer  rostrum.  Although  these  animals 
were  introduced  into  Newfoundland  from  Nova  Scotia,  they  appear 
already  on  the  way  to  the  formation  of  a  distinct  subspecies. 

A  single  specimen  in  the  Carnegie  Museum,  an  adult  male  in  full 
summer  pelage,  taken  on  Qrosse  Isle  July  1,  1901,  is  the  only  one 
from  the  Magdalen  Islands  seen  by  me.  In  color  it  is  absolutely 
indistinguishable  from  typical  americanns.  The  upperparts  of  the 
body  are  dusky  iron  gray,  with  a  wash  of  blackish  along  the  middle 
of  the  back  and  on  the  rump.  The  sides  of  the  body  are  paler ;  the 
head  and  bases  of  the  ears  in  front  are  like  the  back,  but  are  suffused 
with  dull  ochraceous ;  the  underside  of  the  neck  and  a  line  along  the 
front  of  the  hind  legs  are  dull,  slightly  rusty,  ochraceous  buffy.  In 
color  this  specimen  is  almost  exactly  like  one  in  the  Biological  Survey 
collection  from  Oxford  House,  Keewatin,  Canada,  near  the  type 
region  of  americanus.  The  skull,  however,  is  that  of  atruthopua^  to 
which  form  it  must  be  referred.  Mr.  Todd,  who  collected  this  speci- 
men, writes  that  he  saw  many  others  during  the  same  season,  all  simi- 
lar to  this,  but  during  the  summer  of  1907  Mr.  Osgood  spent  ten  days 
on  the  Magdalen  Islands  and,  aided  by  resident  hunters,  made  every 
effort  to  secure  more  of  these  rabbits,  without  even  seeing  fresh  signs 
of  one.  The  people  on  the  islands  informed  him  that  rabbit  tracks 
were  extremely  scarce  last  winter;  so  it  is  apparent  that  the  same 
cause  which  made  varying  hares  so  scarce  throughout  a  large  part 
of  Canada  in  1907  was  equally  effective  on  these  islands.  In  July, 
1907,  Mr.  Osgood  obtained  four  adult  topotypes  of  struthopus^  and  it 
was  interesting  to  note  that  they  are  much  less  suffused  with  dull 
ochraceous,  and  are  thus  more  dingy  grayish  brown,  than  the  con- 
siderable series  of  Nova  Scotia  specimens  of  struthop^is  in  the  Bangs 
collection,  including  the  series  of  topotypes.  This  gives  rise  to  the 
question  whether  the  general  coloration  of  these  rabbits  may  not,  as  I 
have  suspected  in  the  case  of  other  species,  vary  in  different  years  as 
the  result  of  seasonal  climatic  differences. 

An  August  specimen  from  the  Restigouche  River,  New  Bruns- 
wick, is  bleached  to  a  light  rusty  yellowish  color,  paler  than  any 
other  example  of  this  form  seen. 

Mr.  James  P.  Howley,  Director  of  the  Geological  Survey  of 
Newfoundland,  in  a  letter  dated  March  23,  1908,  writes  as  follows 
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concerning  the  introduction  of  Lepus  americanus  struthopu^  into 
Newfoundland  and  its  supposed  effect  on  the  local  abundance  of 
Lepus  arcticua  hangsi:  "  It  is  now  over  forty  years  since  this  animal 
[atruthopus^  was  introduced  into  this  country  from  Nova  Scotia. 
It  has  spread  itself  all  over  the  island,  and  is  to  be  found  in  every 
section  of  it,  especially  in  the  wooded  parts.  Of  course  this  spread- 
ing was  facilitated  from  the  first  by  sending  a  few  pairs  into  the 
different  districts.  The  representatives  of  the  districts,  aided  by 
the  government,  purchased  a  few  pairs  here  near  St.  Johns,  where 
they  were  first  turned  loose,  and  distributed  them  over  their  several 
districts. 

"  Undoubtedly  they  have  driven  out  the  large  Arctic  hare  [hangst]^ 
once  fairly  plentiful  in  most  parts  of  the  island,  but  now  only  to  be 
found  on  the  highest  and  barest  uplands,  which  do  not  afford  food 
or  shelter  for  the  rabbit  [struthopus].  The  former  are  now  quite 
rare." 

From  Outram  Bangs  the  writer  learns  that  the  Nova  Scotia  hare 
was  introduced  into  Newfoundland  in  1864  by  the  late  Hon.  Stephen 
Rendell. 

Total  number  of  specimens  examined  69,  from: 

Maine:  Bncksport,  1;  Enfield,  2;  Grand  T^ake,  2. 

New  Brunswick  (Canada):  Arthnrette,  1;  Forks  of  Tobiqne  River  (Vic- 
toria County),  3;  Restigouche  River,  1;  Tabucintac,  3;  Andover,  25. 

Nova  Scotia  (Canada):  Digby,  13;  James  River,  1;  Kings  County,  5; 
Shenacadie,  2. 

Newfoundland  (Canada):  Bay  of  Islands,  1;  Bay  of  St  George,  2; 
Rantem,  1. 

Prince  Edward  Island  (Canada):  Alberton,  1. 

Quebec  (Canada):  Lake  Edward,  4;  Magdalen  Islands  (Grosse  Isle),  1. 

LEPUS  AMERICANTS  VIRGINL\NIS  Hablaw. 

Virginia  Varying  Hare. 

(PI.  II,  figs.  1,  2,  3.) 

Lepus  vifffinianuM  Harlan,  Fanna  Americana,  pp.  196-198,  1825.     Type  from 

Blue  Mountains,  near  Harrisburg,  Pennsylvania. 
Lepus  wardii  Schinz,  Das  Thierreich,  IV,  p.  428,  1825.    Based  on  the  varying 

hare  of  southern  part  of  the  United  States   (Warden,  in  Stat  Pol.  and 

Hist.  Account  United  States,  I,  p.  233,  1819). 
Lepus  horealia  Schinz,  Syn.  Mamm.,  II,  pp.  286-287,  1845.    No  type  nor  type 

locality  mentioned.    Distribution  given  as  Virginia  and  the  Alleghenies. 

Geographic  distribution. — Mountains  of  West  Virginia  and  Vir- 
ginia north  through  Maryland,  Pennsylvania,  New  York,  New  Jersey, 
Delaware,  Connecticut,  Rhode  Island,  Massachusetts,  Vermont,  New 
Hampshire,  most  of  Maine  east  to  Penobscot  River  and  Mount 
Katahdin,  and  extreme  southern  Ontario.    Vertical  range  from  near 


Digitized  by  LjOOQ IC 


1909.]  LEPUS  AMEBIC  ANUS  GROUP — ^VIBGINIANUS.  93 

sea  level  in  Bhode  Island  up  to  over  4,000  feet  in  the  Adirondaeks 
of  New  York ;  zonal  range,  Canadian. 

General  characters. — ^Largest,  and  in  summer  the  brightest  and 
most  richly  colored,  form  of  amerieanus.  Upperparts  usually  some 
shade  of  rusty  ochraceous  brown  varying  in  a  small  percentage  of 
specimens  to  a  duller,  more  buffy  brown.  Skulls  of  typi<ail  speci- 
mens from  Pennsylvania  and  south  average  distinctly  larger  and 
more  massive  than  those  from  farther  north,  where  they  grade  into 
the  smaller  americanus  and  struthopus. 

Color  of  summer  pelage. — Entire  upperparts  of  head  and  body 
nearly  uniform  dull  rusty  brown  or  ochraceous  brown,  varying  to 
bnffy  brown,  always  more  or  less  darkened  by  a  wash  of  black, 
heaviest  on  the  back;  legs  and  feet  commonly  clearer  and  brighter 
rusty  than  body,  and  often  clear  bright  rusty  rufous,  but  like  ears 
are  mingled  whitish  and  rusty  later  in  spring  and  earlier  in  fall 
than  body;  ears  on  basal  half  in  front  like  head,  but  becoming 
darker  brownish  or  even  blackish  on  terminal  half;  posterior  half 
of  ears  on  outside  whitish  or  gray,  changing  to  a  more  or  less  well- 
marked  blackish  border  about  tip ;  inside  grayish  with  grayer  border 
in  front  and  pure  white  border  along  posterior  margin;  a  dusky 
margin  sometimes  present  on  terminal  fourth  of  anterior  border; 
nape  similar  to  back  but  duller;  rump  rather  more  heavily  washed 
with  black  than  back ;  top  of  tail  blackish  or  dusky  brown,  underside 
white  or  grayish ;  underside  of  neck  and  a  narrow  line  along  lower 
border  of  flanks  and  legs  very  rich  bright  dusky  rufous,  clearer  and 
brighter  than  back,  and  always  brighter  and  more  rusty  than  upper- 
parts,  even  in  the  duller  colored  specimens ;  rest  of  underparts  pure 
white ;  underf ur  rich  dark  ochraceous  buffy  underlaid  with  an  equal 
basal  zone  of  plumbeous. 

Winter  pelage. — In  southern  part  of  their  range  sometimes  pure 
white  with  a  little  dusky  about  tips  of  ears,  but  commonly  with  more 
or  less  dull  rusty  brownish  on  feet  and  terminal  half  of  ears;  the 
surface  layer  of  white  over  back  rather  thinner  than  in  americanus; 
nnderfur  dark  buffy  or  dull  rusty  ochraceous  buffy  underlaid  with  a 
plumbeous  zone  of  about  equal  width. 

Skull. — ^Much  larger  and  more  massive  than  in  either  americanus 
or  struthopus;  braincase  more  rounded  and  upper  outline  of  entire 
skull  more  arched;  curve  over  braincase  more  abruptly  descending 
posteriorly;  upper  outline  of  rostrum  more  curved  than  in  ameri- 
canus and  frontal  area  less  depressed;  supraorbital  process  similar, 
with  the  same  small  notch  anteriorly  and  broad,  deep  notch  poste- 
riorly; posterior  process  varying  from  a  heavy  strap-shaped  to  a 
roughly  triangular  form;  zygomatic  arch  and  underparts  of  skull, 
including  bullae,  proportionately  about  as  in  americanus;  as  in  latter, 
breadth  of  rostrum  varies  greatly,  and  one  specimen  from  Gold,  Penn- 
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sylvania,  remarkable  for  great  breadth  and  massive  proportions  of 
rostrum;  in  some  individuals  upper  outline  of  rostrum  nearly 
straight,  while  more  or  less  strongly  curved  in  most  others. 

The  accompanying  cut  of  three  adult  skulls  from  Gold,  P^insyl- 
vania,  shows  the  great  amount  of  individual  variation  even  in  a 
single  locality,  and  demonstrates  the  difficulty  of  finding  definite 
characters  for  descriptive  purposes.  Throughout  the  group  the  skull 
characters  available  are  merely  averages,  subject  to  much  variation 
individually  as  well  as  locally. 

Average  measurements  {5  adults). — Total  length,  518;  tail  verte- 
brae, 49 ;  hind  foot,  141 ;  ear  from  notch  in  dried  skin,  66, 

Remarks. — This  is  the  brightest  colored  and  most  rufous  of  all  the 
subspecies  of  americanus^  but  there  is  great  variation  in  the  exact 
shade,  and  some  are  much  duller  and  more  buffy  brown  than  others. 
The  material  in  summer  pelage  at  hand  from  the  southern  part  of  its 
range  is  scanty,  but  appears  to  be  quite  uniform  with  the  large  series 
from  central  New  York.  The  change  of  coat  from  summer  to  winter, 
or  the  reverse,  furnishes  much  curious  variation,  some  of  which  little 
resembles  either  of  the  full  pelages.  Specimens  collected  near 
Ossipee,  central  New  Hampshire,  the  last  of  September,  are  still 
in  full  summer  pelage,  but  in  others  collected  the  middle  of  October 
the  feet  and  ears  are  nearly  white. 

A  few  faded  specimens  in  summer  coat  from  central  New  York 
are  dull  buffy  brown  almost  like  phceonotus  and  in  marked  contrast 
with  the  great  majority  of  the  large  series  of  richer  and  darker  speci- 
mens from  that  vicinity.  Specimens  from  the  central  part  of  New 
Hampshire  and  from  various  points  in  Maine  as  far  east  as  the 
Penobscot  River  and  Mount  Katahdin  are  nearly  all  bright  ochra- 
ceous  rusty  on  the  feet  and  upperparts,  and  thus  must  be  classed  with 
oirginianus^  although  the  skulls  are  small  and  slender,  closely  like 
typical  struthopus.  A  number  of  specimens  from  this  intergrading 
region  are  dull  colored  like  struthopus^  just  as  a  few  specimens  among 
the  large  series  from  northern  New  York  are  colored  like  americanus. 

Total  number  of  specimens  examined  146,  from : 

West  Virginia:  Travelers  Repose,  1. 

Mazyland:  Cumberland,  1. 

Pennsylvania:  Austin,   2;   Bell   Landing,   3;    Southern  part   Bradford 

County,  2 ;  Center  County,  1 ;  Erie,  1 ;  Gold,  4 ;  Gouldsboro,  4 ;  Lopest, 

3;  Montrose,  1;  Pabst  Mountain  (Lycoming  County),  1. 
New  York:  Big  Moose  Lake,  1;  CatskiU  Mountains,  2;   EUzabeth,  1; 

Ellzabethtown,  1;  Lake  George,  7;  Locust  Grove,  2j  Lyonsdale,  1; 

Owego,  1;  Peterboro,  1;  Piseco,  11;  Spruce  Lake  (Hamilton  County), 

14;  T  Lake  (Hamilton  County),  1. 
Bhode  Island:  Exeter,  1;  Washington  County,  9. 
Massachusetts:  C'Oncord,  1;  Lunenburg,  7;  Middleboro,  3. 
Vermont:  Hartland,  10;  Rutland,  10;  Sherburne,  1. 
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Kew  Hampshire:  Ossipee,  14;  Webster,  2. 

Maine:  Bethel,  1;  Greenville,  8;  King  and  Bartlett  Lake  (60  miles  south 

of  Rangeley  Lakes),  2;  Mount  Katahdln,  1;  Sandy  Stream  Pond,  2; 

Sebee  Lake,  1;  Upton,  2. 
Ontario  (Canada):  Bobcaygeon,  2;  Mount  Forest  (east  of  Lake  Huron),  2. 

LEPUS  AMERICANUS  PHJEONOTUS  Allen. 
Minnesota  Varying  Habe. 

Lepus  americanua  phwonotus  Allen,  Bull.  Am.  Mus.  Nat  Hist.,  N.  Y.,  XII,  Art. 
II,  p.  11,  March  4,  1899.  Type  from  Hallock,  Kittson  County,  Minnesota ; 
No.  HSi>  ^  ft<l-t  American  Museum  of  Natural  History;  collected  by  E.  A. 
Meams,  November  17,  1891  (in  changing  pelage). 

Geographic  distribution. — Western  half  of  northern  peninsula  of 
Michigan,  northern  Wisconsin,  northern  Minnesota,  and  north  into 
extreme  western  Ontario,  and  southern  Manitoba.  Vertical  range 
from  about  900  to  2,(X)0  feet  in  northern  peninsula  of  Michigan ;  zonal 
range,  Canadian. 

General  characters. — Size  of  typical  americanvSj  but  in  summer 
paler  and  more  buffy ;  more  like  cohimhiensis  in  the  light  buffy  color, 
but  darker,  less  yellowish,  and  often  tinged  slightly  with  dull  reddish. 

Color  in  sunmier  pelage. — ^Top  of  head  and  back  dull  buffy,  vary- 
ing to  pale  dull  ochraceous  buffy  brown,  darkest  on  head,  and  top  of 
back  only  slightly  darker  than  sides  of  body;  rump  slightly  more 
washed  with  black  than  back;  top  of  tail  mixed  black  and  dingy  white 
(sometimes  more  or  less  buffy,  as  in  type),  giving  a  dusky  grayish 
or  buffy  gray  color;  below  white;  sides  of  head,  especially  about  eyes 
and  back  to  base  of  ears,  richer,  clearer,  and  more  ochraceous  buffy 
than  back ;  tops  of  fore  feet  and  fore  legs  similar  to  head,  but  deeper 
rusty  ochraceous  buffy,  finely  grizzled  and  darkened  with  dusky; 
tops  of  hind  feet  white  in  all  specimens  seen;  front  of  ears  like  top 
of  head  on  basal  half,  becoming  darker  toward  tip,  where  bordered 
with  black ;  posterior  half  whitish  with  a  broad  black  margin ;  inside 
of  ears  grayish,  with  dull  ochraceous  buffy  margin  in  front  and  white 
margin  posteriorly;  underside  of  neck  varies  from  dark  fulvous 
buffy  to  rusty  cinnamon  and  deep  rich  cinnamon  rufous;  rest  of 
underparts  bright  white,  except  where  color  of  sides  sometimes 
encroaches  on  sides  of  abdomen;  underfur  in  summer  nearly  as  in 
aTnericanus,  but  averaging  lighter  buffy  brownish,  sometimes  becom- 
ing more  or  less  tinged  with  cinnamon  on  top,  with  the  same  basal 
zone  of  rather  dark  plumbeous. 

Winter  pelage. — Entirely  pure  white  except  a  well-marked  black- 
ish border  about  tips  of  ears  and  sometimes  more  or  less  brownish 
buffy  on  front  of  same;  underfur  tipped  with  a  broad  band  of  dark 
rusty  ochraceous  varying  to  rich  cinnamon,  similar  to  virginianus. 
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with  a  basal  zone  of  plumbeous;  the  ochraceous  buffy  surface  of 
underfur  overlaid  by  such  a  thin  outer  coat  of  white  that  it  shows 
through  strongly  whenever  the  overlying  white  is  even  slightly 
disarranged. 

Immatnre  pelage. — General  color  dull  buffy  brownish,  thinly  griz- 
zled with  gray. 

Skull. — Small  and  rather  light ;  scarcely  distinguishable  from  that 
of  typical  americanus^  but  rostrum  averaging  a  little  broader  and 
heavier  and  braincase  slightly  tHroader ;  the  same  small  supraorbitals 
with  deep,  narrow,  well-marked,  slit-like  anterior  notch  and  rather 
short,  irregular  postorbital  process. 

Average  measurements  {5  adults). — ^Total  length,  464;  tail  verte- 
bra?, 35.4 ;  hind  foot,  137 ;  ear  from  notch  in  dried  skin,  62. 

Remarks. — ^The  present  form,  while  strikingly  different  from  vir- 
ginianus  in  its  pale,  dull  colors,  is  far  less  distinct  from  am^ericanus^ 
though  distinctly  paler  in  the  southern  part  of  its  range.  Specimens 
from  the  southern  part  of  its  range  in  Minnesota  are  palest  and  most 
strongly  marked,  while  those  from  the  type  locality  to  the  north 
are  darker  and  browner  and  intergrade  with  americanus.  It  is  purely 
a  color  form,  and  there  appear  to  be  no  distinctive  skull  or  other 
characters  to  separate  it  from  americanus.  Its  range  is  extremely 
restricted,  and  more  material  is  needed  to  show  its  relationship  with 
bishojA. 

The  type  is  a  young  adult  in  mixed  pelage  changing  from  summer 
to  winter  coat,  with  feet,  ears,  rump,  and  lower  flanks  nearly  all  white. 
The  rest  of  the  back  is  dark  rusty  cinnamon  brown  like  several 
Manitoba  specimens.  The  type  skull,  that  of  a  young  of  the  year, 
is  much  smaller  and  lighter  than  average  adult  skulls  of  this  form. 
Specimens  from  the  Porcupine  Mountains  and  elsewhere  in  the  west- 
em  half  of  the  northern  peninsula  of  Michigan  show  gradation 
toward  americanus^  but  are  referable  to  phasonotxis.  A  summer  adult 
from  Red  River  Settlement  (= Winnipeg)  has  the  color  of  ameri- 
canus^ but  the  prevailing  form  along  the  southern  border  of  Manitoba 
is  phfponotus. 

Total  number  of  specimens  examined  66,  from : 

Michigan:  Houghton,  1;  Porcupine  Mountains  (Ontonagon  Ck)unty),  S.- 
Pine Lake  (Marquette  County),  1. 

Wisconsin:  Eagle  River,  5;  Fisher  Lake  (Iron  County),  1;  Rhlnelander, 
5;  St.  Croix  River  (Douglas  County).  1. 

Minnesota:  Argyle,  1;  Bridgman,  1;  BUt  River,  21;  HaUock  (Kittson 
County),  3;  Hinckley,  1;  Moores  Lake  (Todd  (bounty),  3;  Mora 
(Kanabec  County),  1;  St.  Vincent,  2;  Warren,  1. 

Ontario  (Canada):  Rainy  Lake,  1 ;  Rat  Portage  (Lake  of  the  Woods),  4. 

Manitoba  (Canada):  Carberry,  5;  Red  River  Settlement,  2;  Selkirk  Set- 
tlement, 4. 
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LBPUS  AMERICANUS  BISHOPI  Allen. 

TuBTLE  Mountain  Snows  hoe  Rabbit. 

Lepus  hiahopi  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.,  XII,  Art,  II,  pp.  11-12, 
March  4,  1899.  Type  from  Mill  Lake,  Turtle  Mountains,  North  Dakota; 
No.  WA^t  ^  ^^-f  American  Museum  of  Natural  History;  collected  by 
Dr.  L.  B.  Bishop,  July  12,  1895. 

Geographic  distribution, — ^Known  only  from  type  locality,  Turtle 
Mountains,  North  Dakota. 

General  characters. — (The  type,  in  extremely  worn  summer  pelage.) 
TJpperparts  dark,  dull,  grayish  buffy  brown  with  more  or  less  dull 
ochraceous  about  head,  back,  and  legs;  a  narrow  dusky  dorsal  line; 
skull  remarkably  short  and  broad. 

Color  of  the  type  {and  only  known  specimen^  in  extremely  worn 
summer  pelage). — ^Head  dull  slightly  ochraceous  rusty  brown,  be- 
coming much  paler  and  more  of  a  dull  ochraceous  buffy  from  sides 
of  nose  through  orbital  region  to  base  of  ears;  top  of  head  darkest 
and  same  color  extending  halfway  up  front  of  ears ;  latter  becoming 
blackish  on  terminal  third  and  edged  all  aroimd  with  whitish;  top 
of  back  similar  to  top  of  head,  but  duller  colored  and  more  or  less 
clouded  or  mingled  with  dull  rusty  ochraceous  buff  and  with  a  nar- 
row median  band  of  blackish ;  sides  of  body  and  rump  more  of  a  dull 
grayish  brown  slightly  tinged  with  dull  buffy;  tops  of  fore  feet  and 
fore  legs  similar  to  top  of  head  but  a  deeper  dark  rusty  ochraceous 
buff;  outside  of  hind  legs  similar  to  sides  of  body  but  strongly  washed 
on  outside  and  in  front  with  ochraceous  buffy;  tops  of  hind  toes 
rusty  ochraceous  and  rest  of  feet  whitish  mixed  with  same;  upperside 
of  tail  dusky  brown ;  underside  white ;  underside  of  neck  dark  cinna- 
mon brown;  rest  of  underparts  pure  white;  underfur  dark  slightly 
buffy  grayish  brown  on  surface  and  dark  plumbeous  at  base. 

Skull. — Proportionately  the  shortest  and  broadest  (especially 
across  the  braincase)  of  any  member  of  the  americanus  group ;  ros- 
trum short  and  broad;  frontal  area  much  more  strongly  depressed 
than  in  phceonotus  or  americanus;  braincase  full  and  rounded  and 
extraordinarily  broad;  supraorbitals  short  and  broad  with  well- 
marked  anterior  notch  and  short  broad  postorbital  process  stand- 
ing out  widely  from  skull;  jugals  broad  and  heavy  with  a  deep 
flat  groove  anteriorly;  posterior  end  of  incisive  foramina  broadest 
with  an  angular  form  to  outer  posterior  corner,  as  not  infrequently 
seen  in  specimens  of  bairdi;  molar  series  small;  bullae  about  as  in 
americanus. 

Remarks. — The  type  and  only  known  specimen  of  this  form  is  an 
adult  in  such  badly  worn  summer  pelage  that  the  long  outer  hairs 
have  practically  disappeared,  leaving  the  dark  woolly  underfur  ex- 
posed. The  general  color  and  such  traces  of  the  long  hairs  as  remain 
85595— No.  29—09 7 
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indicate  a  dait.  dull  colored  animal  somewhat  like  dull  brownlA 
-Specimens  of  typical  amerkanus.  The  skulL  howera",  is  remarkable 
for  its  shOTt  broad  form  so  different  from  any  of  the  other  members 
of  the  anuricanus  group  that  it  appears  advisable  for  the  present  to 
recognize  hkhopl.  The  type,  even  though  so  badly  worn,  is  so  dark 
that  apparently  it  is  quite  a  differently  colored  animal  from  phceono- 
tns.  The  grayish  buffy  brown  of  the  underfur  is  more  like  ameri- 
can  HS.  but  the  traces  of  the  surface  shades  left  cm  head«  back,  feet,  and 
legs  indicate  that  in  full  summer  pelage  bUhopi  may  be  more  dark 
rusty  ochraceous  than  any  of  the  forms  mentioned.  Further  material 
from  Turtle  Mountains  may  show  this  to  be  a  good  form  or,  what  is 
still  more  probable,  may  prove  that  the  peculiarities  of  the  type  are 
due  to  individual  variaticm,  and  that  the  hares  inxa  these  mountains 
are  true  americanus.  This  is  rendered  more  probable  by  the  dis- 
covery that  the  animals  from  the  Bighorn  Mountains  of  Wyoming 
are  not  separable  firom  americanusoi  Canada. 
Total  number  of  specimens  examined  1,  frtMn: 

Horth  Dakota:  Tartle  Mountains,  1. 

LEPUS   AMERICAXUS   MACFARULM   HsBBiAii. 
MACKEXzn:  VAEm^G  Hake. 

Lepus  americanus  tnacfarlani  Merriam,  Proc.  Washington  Acad.  ScL,  II,  p.  30, 
March  14^  1900.  Type  from  Fort  Anderson,  north  of  Great  Bear  Lake, 
3Iackenzie.  Canada:  No.  14467,  ad.  (skuU  only),  U.  S.  National  Mnsenm; 
collected  by  R.  MacFarlane;  March,  1863. 

Lepus  9alieiis  Osgood,  N.  Am.  Fauna  No.  19,  pp.  39-^40,  October  6,  190a  Type 
from  Gariboii  Crossing,  Tokon  River,  between  Lakes  Bennett  and  Tagisfa; 
No.  98956,  S  ad^  U.  &  National  Moseom  (Biological  Surrey  coUectioii); 
collected  by  W.  H.  Osgood,  June  26,  1S99. 

Geographic  distribution. — ^Wooded  parts  of  AUslni^  in  Upper 
Yukon  region,  and  southwest  to  Cook  Inlet ;  base  of  Alaska  Peninsula 
and  all  of  Yukon  Territory,  western  Mackenzie,  northern  Briti^ 
Columbia,  and  northwestern  Alberta,  Canada.  Its  northern  limit 
coincides  with  that  of  the  trees.  Vertical  range,  in  the  Mackenzie 
Kiver  region,  from  near  sea  level  up  to  over  2,000  feet  altitude;  lonal 
range  mainly  Hudsonian. 

General  characters. — Most  like  typical  americanus  but  daiker; 
the  darkest  and  most  dusky  gray  form  of  this  species;  upperparts 
of  body  dusky  brownish  gray  varying  to  dusky  fulvous;  head  simi- 
lar but  strongly  suffused  on  sides  with  dark  ochraceous  buff;  rump 
blackish;  top  of  tail  black.  Size  averaging  distinctly  larger  and 
ears  longer  than  aniericanus. 

Color  in  summer  pelage. — ^Top  of  back  dark  brownish  gray,  vary- 
ing from  nearly  dark  iron  gray  to  dusky  cinnamon  or  dusky  buff, 
with  an  overlying  black  wash,  heaviest  along  middle,  and  often  form- 
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ing  a  blackish  median  band ;  rump  more  blackish  than  top  of  back, 
often  nearly  black ;  upper  side  of  tail  black ;  sides  of  body  less  heavily 
washed  with  black  and  paler  than  back;  head  usually  more  or  less 
strongly  suffused  with  dark  ochraceous  buffy,  becoming  clearest 
about  eyes  and  grayish  on  sides  of  nose ;  front  of  ears  on  basal  half 
like  top  of  head,  shading  into  blackish  on  terminal  half;  posterior 
half  of  outside  of  ears  grayish  white  with  a  broad  blackish  band 
next  the  narrow  pure  white  posterior  edging;  inside  of  ears  dusky 
brownish,  becoming  darkest  on  posterior  part  and  bordered  with 
grayish  in  front  and  white  posteriorly ;  front  feet  and  legs  and  hind 
feet  and  lower  hind  legs  pure  white;  underside  of  neck  varies  from 
deep  rich  fawn  color  to  dull  dark  cinnamon  and  dull  grayish  buffy; 
color  of  flanks  encroaching  on  sides  of  abdomen  in  some  specimens 
but  otherwise  rest  of  underparts  pure  white;  underfur  dull  ochra- 
ceous buffy  underlaid  with  an  equal  zone  of  plumbeous. 

Postjuvendl  pelage  {young  of  the  year). — Upperparts  usually  a 
siiade  of  dull  buffy  brown,  always  with  much  less  black  on  back  and 
rump  than  in  adults,  giving  the  back  and  sides  of  body  a  nearly 
uniform  color;  tops  of  fore  and  hind  feet  and  legs  always  dark 
colored,  varying  from  rusty  cinnamon  or  rusty  ochraceous  to  dull 
dark  buffy. 

Winter  pelage. — Pure  white,  except  a  narrow  dusky  margin  about 
tips  of  ears;  underfur  in  winter  dingy  ochraceous  buff  as  in  ameri- 
canus;  overlying  white  coat  heavier  than  in  virginiamus. 

Skull. — Closely  like  that  of  typical  americanus^  but  averaging 
larger  with  usually  larger  bullae  and  jugals. 

Average  measurements  {6  adults), — ^Total  length,  489;  tail  verte- 
brae, 42 ;  hind  foot,  147 ;  ear  from  notch  in  dried  skin,  67. 

Remarks. — ^This  is  a  poorly  marked  subspecies  distinguished  only 
by  its  larger  size  and  rather  darker  colors.  There  is  the  usual  wide 
range  of  individual  variation  in  the  summer  pelage,  some  specimens 
being  dark  iron  gray  while  others  are  dark  cinnamon  buffy,  but  the 
prevailing  duskiness  is  an  average  character  separating  this  from  the 
other  forms.  One  specimen  from  Fort  Anderson,  Mackenzie,  is  not 
distinguishable  in  color  from  a  Lepus  hairdi  from  MuUan,  Idaho, 
except  for  the  larger  amount  of  white  on  the  legs  and  of  gray  about 
the  bases  of  the  ears.  Other  specimens  from  Alaska  and  Yukon  Ter- 
ritory are  scarcely  distinguishable  in  color  from  smnmer  specimens  of 
hairdi  from  the  type  region  in  Wyoming,  but  may  be  separated  by 
their  skull  characters. 

The  considerable  series  of  summer  specimens  from  the  upper 
Yukon  and  its  tributaries  (representing  saliens)  average  a  little 
larger  than  those  from  either  the  type  region  of  dalli  or  macfarlani 
with  no  color  differences  to  separate  them  from  macfarlani  so  far  as 
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the  series  from  the  type  region  of  the  latter  show.  After  careful 
consideration  of  the  present  material  it  appears  best  to  recognize  both 
macfarlani  and  dalli^  though  the  former  is  a  poorly  marked  form 
characterized  mainly  by  its  slightly  darker  color  and  larger  size. 
Macfarlani  reaches  its  greatest  development  about  the  headwaters  of 
the  Yukon,  whence  come  the  largest  specimens  examined. 

A  small  series  of  summer  skins  from  Tyonek,  Cook  Inlet,  Alaska, 
are  similar  to  those  from  the  Yukon  and  Mackenzie  rivers. 

Four  summer  specimens  in  post ju venal  pelage  from  Lake  Clark, 
only  a  short  distance  from  Cook  Inlet,  have  the  body  dusky  brownish 
gray  with  a  dingy  rusty  yellowish  tinge,  the  tops  of  the  fore  feet  and 
legs  dark  rusty  cinnamon  and  the  tops  of  the  hind  feet  a  slightly 
lighter  shade  of  the  same.  There  are  no  marked  skull  characters  in 
the  specimens  from  Lake  Clark,  but  the  rostrum  appears  to  be  more 
slender  and  the  supraorbitals  rather  smaller  than  typical  ma^^farUmi 
and  more  like  daUi^  and  it  is  possible  they  may  represent  the  latter 
form.  Specimens  from  Fort  Resolution  and  Fort  Rae,  on  Gh^eat 
Slave  Lake,  Mackenzie,  are  intermediates  between  americanus  and 
macfarlani. 

Total  number  of  specimens  examined  346,  from : 

Mackenzie  (Canada):  Fort  Anderson,  4;  Fort  Franklin,  5;  Fort  Laird,  7: 
Fort  Providence,  1;  Fort  Rae,  5;  Fort  Resolution,  4;  Fort  Simpson, 
43;  Fort  Smith,  2;  Great  Bear  Lake,  1;  Mount  Charles  (Great  Bear 
River),  9;  NahannI,  1;  Old  Fort  Good  Hope,  3;  Peel  River,  1. 

Yukon  (Canada):  Caribou  Crossing,  1;  Fort  Selkirk,  6;  Forty  MUe,  2; 
Lake  Le  Barge,  1;  La  Pierre  House,  1;  Macmillan  River,  4;  Pelly 
River,  189;  RusseU  Mountains,  1;  Thirty  Mile  River  (15  mUes  north 
of  lower  Lake  Le  Barge),  2. 

British  Columbia  (Canada):  Bennett,  4. 

Alaska:  Mouth  of  Charlie  Creek,  4;  Circle,  2;  Tyonek  (Cook  Inlet),  6: 
15  miles  below  Eagle,  1;  Fort  Yukon,  5;  Lake  Clark,  17;  head  of 
Seward  Creek  (near  Eagle),  7;  Mount  McKinley  (north  base),  4; 
Sheep  Creek,  2 ;  mouth  of  Porcupine  River,  2. 

LEPUS  AMERICANUS  DALLI  Merbiam. 

Alaska  Vabyinq  Habe. 

Lepus  americanus  dalU  Merrlam,  Proc.  Washington  Acad.  Scl^  II,  pp.  29-30, 
March  14,  1900.  Type  from  Nulato,  Alaska;  No.ffH»  ^  ad.  (skull  only), 
U.  S.  National  Museum ;  collected  by  W.  H.  Dall,  January  27,  1867. 

Geographic  distribution. — ^Wooded  parts  of  western  Alaska  from 
below  Fort  Yukon  to  coast  of  Bering  Sea  at  mouth  of  Yukon,  and 
from  Bristol  Bay  north  to  tree  limit.  Vertical  range  from  near  sea 
level  on  lower  Yukon  up  to  about  2,000  feet  on  adjacent  mountains ; 
zonal  range  mainly  Hudsonian. 
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General  chaTocters. — Size  about  as  in  macfarlani^  from  which  it 
differs  strikingly  in  its  ochraceous  buffy  summer  pelage  and  the  more 
pointed  and  rounded  rostrum. 

Color  in  summer  pelage. — Upperparts  of  head  and  body  dark 
ochraceous  buffy,  darkened  on  top  of  back  and  paler  and  brighter  on 
sides  of  head  and  neck;  upperparts  grizzled  with  grayish  buffy; 
underside  of  neck  nearly  clear  dull  ochraceous  buffy ;  rest  of  under- 
parts  with  fore  and  hind  feet  white;  under  fur  on  top  of  back  tipped 
with  a  thin  z(me  of  dusky  brownish,  underlaid  with  a  stronger  and 
broader  zone  of  dark  ochraceous  buffy  followed  by  a  broad  basal  zone 
of  plumbeous;  the  ochaceous  buffy  zone  of  miderfur  gives  the  pre- 
vailing tcme  to  upperparts. 

Postjuvenal  pelage^  from  Yukon  Delta  {SeptemJ)er^  1880). — ^Top  of 
back  dark  ochraceous  buffy  thinly  washed  with  black,  becoming  paler 
and  clearer  ochraceous  buffy  on  sides  of  body ;  rump  and  outside  of 
hind  legs  a  little  more  dusky;  top  of  head  a  little  more  rusty  than 
back  and  grizzled  with  grayish  buffy ;  sides  of  nose,  orbital  area,  and 
thence  back  to  base  of  ears  cinnamon  buffy,  pale  on  sides  of  nose 
and  darker  and  richer  about  eyes ;  underside  of  neck,  lower  shoulders, 
and  front  of  fore  legs  bright  rusty  ochraceous,  shading  into  paler 
and  duller  buffy  on  tops  of  fore  feet ;  tops  of  hind  feet  dull  slightly 
rusty  buffy ;  rest  of  underparts  white ;  top  of  tail  blackish,  underside 
grayish  white ;  front  of  ears  similar  to  top  of  head,  edged  with  dusky 
about  tip ;  behind  whitish  with  dusky  border  near  tip ;  inside  of  ears 
pale  buffy  grajdsh,  edged  with  deep  rusty  buffy  in  front  and  pure 
white  behind. 

Winter  pelage. — Pure  white,  except  a  dusky  border  to  tips  of  ears; 
underfur  varies  from  dull  cinnamon  to  a  dark  slightly  brownish 
shade  of  same,  as  in  many  specimens  of  macfarlani  and  virginianus. 

SkvU. — In  general  dimensions  about  as  in  macfarlani  from  the 
central  Mackenzie  and  upper  Yukon  regions;  rostrum  about  the  same 
at  base  but  tapering  much  more  rapidly  to  a  narrow,  rounded  muzzle, 
giving  a  sharply  pointed  form  contrasting  with  the  broader  and  more 
flattened  muzzles  of  macfofrlani;  supraorbitals  the  same  with  well- 
marked  notch  in  front  and  rather  short,  blunt,  outstanding  process 
behind ;  jugal  heavy  and  bullae  rather  large. 

Remarks. — Only  two  skins  of  dalli  in  summer  pelage  have  been 
examined;  one  of  them  from  near  the  type  locality  appears  to  be  a 
young  adult,  but  is  in  bad  condition.  The  other  is  a  partly  grown 
young  in  its  postjuvenal  pelage,  and  is  closely  similar  in  color  to 
the  older  skin  except  for  a  slightly  richer  shade  of  ochraceous.  These 
two  skins  from  widely  separated  localities  agree  in  possessing  the 
most  ochraceous  buffy  color  among  the  very  large  number  of  speci- 
mens of  this  group  examined;  they  appear  to  prove  that,  so  far  as 
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color  goes,  dalli  is  one  of  the  most  strongly  marked  forms  of  ameri- 
canvs.  The  contrast  between  the  dusky  gray,  or  brownish  gray,  of 
macfarlani  and  americanvs  and  the  rich  ochraceous  buffy  of  daUi  is 
striking.  The  skull  characters  are  less  well  marked,  though  the  dif- 
ferences in  the  rostrum  are  fairly  constant.  The  exact  limits  of  the 
ranges  of  dallij  macfarlani^  and  americanus  can  be  worked  out  satis- 
factorily only  by  the  use  of  summer  material,  as  there  are  no  positive 
skull  characters.  The  skulls  from  the  region  about  the  type  locality 
of  macfarlani  are  more  like  those  of  dalli  than  are  those  frcMn  the 
upper  Yukon  and  Mackenzie  River  region. 
The  total  number  of  specimens  examined  12  frcmi : 

Alaska:  Anvik,  3 ;  Kokoynkuk,  1 ;  Koyukuk,  3 ;  Nulato,  4 ;  Yakon  Delta,  1. 

LEPUS  AMERICANUS  COLUMBIENSIS  Rhoads. 

British  Ck>LUMBiA  Snowshob  Rabbit. 

Lepu9  aineric<mu8  columUensis  Rhoads,  Proc  Acad.  Nat  Sd.,  Philadelphia, 
June,  1895,  pp.  242-243.  Type  from  Vernon,  British  Columbia;  No.  7462, 
$  ad.,  Philadelphia  Academy  of  Sciences  (Rhoads  collection) ;  coUected  by 
S.  N.  Rhoads,  July  29,  1892. 

Geographic  distribution. — ^Rocky  Mountain  region  of  southeastern 
British  Columbia  (except  extreme  southeastern  comer)  and  western 
Alberta,  Canada  (from  Vernon,  British  Columbia,  to  Jasper  House, 
Alberta).    Vertical  and  zonal  ranges  not  definitely  known. 

General  characters. — Size  small,  about  as  in  washingtoni^  with 
ears  and  hind  feet  longer;  color  in  summer  usually  dingy  yellowish 
buffy  darkened  by  a  thin  wash  of  blackish ;  head,  underside  of  neck, 
and  tops  of  feet  reddish  or  rusty  cinnamon ;  hairy  pads  on  imderside 
of  toes,  in  full  summer  pelage,  dingy  whitish,  contrasting  with  dull 
smoky  brown  on  soles  of  hind  feet,  the  contrast  less  marked  than  in 
washingtoni. 

Color  in  summer  pelage. — Upperparts  of  body  in  typical  specimens 
dingy  yellowish  buffy;  back  with  an  overlying  thin  black  wash;  sides 
of  body  without  black  wash  and  paler  and  clearer  buffy  than  back; 
rump  slightly  more  heavily  washed  with  black  than  rest  of  back; 
top  of  tail  blackish,  underside  dingy  whitish  gray ;  top  and  sides  of 
head  with  tops  of  fore  feet  and  legs  deep  dull  cinnamon  or  rusty 
buffy,  darkened  by  miirture  of  dusky  on  crown  and  tops  of  feet  and 
legs,  clearest  about  eyes  and  sides  of  nose ;  imderside  of  neck  usually 
similar  to  sides  of  head,  but  brighter  and  richer  and  varying  from 
dark  buffy  to  rich  rusty  cinnamon ;  tops  of  hind  feet  and  front  border 
of  thi^s  dull  rusty  buffy,  sometimes  approaching  color  of  fore  legs; 
underside  of  head  and  body  pure  white,  except  along  sides  of  abdo- 
men, over  which  color  of  flanks  often  mixes  with  or  overlies  the 
white;  anterior  half  of  outside  of  ears  similar  to  or  sometimes  a 
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little  darker  than  crown;  ears  sometimes  nearly  miiform  to  tip,  but 
usually  becoming  darker  on  terminal  half  with  a  narrow  black 
margin  about  tip;  posterior  half  of  outside  of  ears  grayish  white 
with  a  well-marked  black  tip,  sometimes  about  half  an  inch  broad; 
inside  of  ears  usually  whitish  with  a  white  border  all  aroimd,  and 
sometimes  a  mixture  of  buffy  brown  along  posterior  side;  nape 
similar  to  back  but  more  dusky  and  not  grizzled;  in  specimens  not 
too  worn  and  stained  the  hairy  pads  on  imderside  of  hind  toes  show 
distinctly  whitish,  contrasting  with  the  more  dusky  soles  of  hind 
feet,  though  this  character  is  far  less  pronounced  than  in  waskingtoni 
and  is  evidently  intermediate  between  latter  and  the  uniform  color 
of  these  parts  in  phceonotua;  underfur  with  terminal  zone  varying 
from  dull  buffy  brown  to  dull  ochraceous  buffy ;  basal  zone  of  about 
equal  width  plumbeous. 

Juvenal  pelage. — (Field,  British  Columbia,  August  27, 1892.)  Top 
of  head  and  back  dingy  buffy  brown  grizzled  with  buffy  gray ;  sides 
of  body  paler  and  much  less  grizzled,  becoming  grayer  buffy  on 
flanks  and  brighter,  more  fulvous  buffy  on  sides  of  neck  and  outside 
of  hind  legs;  sides  of  head,  from  sides  of  nose  back  around  eyes  and 
cheeks  to  inside  of  ears,  clearer  and  more  of  a  deep  dull  ochraceous 
buffy;  outside  of  ears  a  little  duller  ochraceous  buffy  brown  margined 
with  white;  tops  of  hind  feet  whitish;  soles  of  hind  feet  dusky,  con- 
trasting with  whitish  soles  of  toes. 

Winter  pelage, — Not  seen. 

SkuU. — In  typical  specimens  much  like  that  of  washingtoni^  but 
slightly  larger,  with  rostrum  similarly  long  and  slender;  braincase 
narrow  and  rounded;  supraorbital  process  light  with  narrow  and 
often  almost  rod-like  posterior  process;  anterior  part  of  supraorbital 
broader  with  a  more  strongly  marked  notch;  jugals  proportionately 
about  the  same ;  bullae  slightly  larger  and  more  irregularly  roughened 
on  underside;  molar  series  the  same;  incisive  foramina  varying  be- 
tween the  subtriangular  form  of  americanus  (with  its  broadest  part 
at  posterior  end)  to  the  form  characteristic  of  washingtoni  with  the 
foramina  gradually  broadening  to  near  middle  and  then  decreasing 
slightly  to  the  posterior  end;  specimens  from  Shuswap,  British 
Columbia  show  both  forms  of  incisive  foramina. 

Average  measurements  {5  adults). — ^Total  length,  436;  tail  verte- 
bra, 41 ;  hind  foot,  135 ;  ear  from  notch  in  dried  skin,  66. 

Remarks. — ^The  material  at  hand  shows  that  columhiensis  is  a  well- 
marked  subspecies  with  much  similarity  to  washingtoni  in  the  form 
of  skull,  but  no  material  is  at  hand  proving  direct  intergradation. 
Its  range  covers  a  comparatively  limited  area  in  the  Rocky  Mountains 
of  southeastern  British  Columbia  and  across  the  adjacent  border  into 
western  Alberta.  Specimens  from  the  type  district  west  of  the  main  di- 
vide in  British  Columbia,  and  from  Jasper  House  and  Fiddle  Creek  on 
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the  east  side  of  the  mountains  in  Alberta,  are  practically  alike  in  the 
curious  dingy  yellowish  color  of  the  body,  which  is  the  most  dis- 
tinctive character  of  this  form.  Specimens  from  about  the  type  lo- 
cality are  distinctly  smaller  than  those  from  Jasper  House  and  Fiddle 
Creek  east  of  the  mountains,  and  their  skulls  are  lighter  with  smaller 
supraorbitals,  narrower  jugals,  smaller  teeth,  and  with  the  incisive 
foramina  smaller  and  more  as  in  washingtoni.  In  fact,  while  speci- 
mens from  both  sides  of  the  mountains  agree  closely  in  color,  the 
series  west  of  the  range  are  nearer  washingtoni  in  size  and  skull  char- 
acters, while  the  series  from  east  of  the  mountains  ( Jaqp^  House  and 
Fiddle  Creek)  approach  the  much  larger  macfarlani  in  these  char- 
acters. Every  specimen  from  east  of  the  moimtains  examined  has 
the  posterior  end  of  the  incisive  foramina  broadest,  while  only  about 
half  of  the  series  from  west  of  the  mountains  exhibits  this  character, 
the  others  being  like  waahingtoni.  As  already  stated,  the  most 
marked  character  of  columbierms  is  the  prevailing  dingy  yellowish 
color  of  the  body,  with  the  richer,  dull  cinnamon  buflfy  of  the  head 
and  feet.  A  large  proportion  of  the  series  from  both  British  Colum- 
bia and  Alberta  agree  in  this,  but  there  is  considerable  variation 
among  the  remaining  specimens.  A  nearly  grown  young  of  the  year 
from  Jasper  House,  Alberta,  is  nearly  uniform  dull  reddish  brown 
over  the  head  and  body,  with  the  sides  of  the  head  and  underside  of 
the  neck  a  little  clearer  and  brighter  shade  of  the  same.  This  is  the 
main  case  of  individual  variation  in  color  among  a  series  of  14  speci- 
mens which  otherwise  are  remarkably  uniform.  The  Alberta  speci- 
mens were  taken  the  first  half  of  October  and  have  white  feet  and 
ears.  September  specimens  from  British  Columbia  still  have  rusty 
colored  feet,  though  some  white  hairs  are  appearing.  The  lack  of 
reddish  and  the  generally  slightly  paler  tone  of  color,  compared  with 
that  of  most  other  forms  of  americanuSj  at  once  suggests  phceonotuSy 
its  nearest  neighbor  to  the  east,  to  which,  although  readily  distin- 
guishable, it  has  a  closer  superficial  resemblance  than  to  any  other. 
The  limits  of  eolumbiensiSj  where  it  grades  into  macfarlani  on  the 
north  and  gives  way  to  klamathensis  and  cascadensis  on  the  south,  are 
still  unknown.  From  the  resemblance  between  the  skulls  of  cohiTn- 
biensis  and  cascadensis^  as  well  as  other  characters,  it  appears  alto- 
gether likely  that  they  intergrade  with  one  another  as  well  as  with 
washingtoni^  but  more  material  from  intermediate  areas  is  necesswy 
to  determine  this  question. 
Total  number  of  specimens  examined  15,  from : 

British  Columbia  (Canada):  Field,  1 ;  Shuswap,  7;  Veman,  1. 
Alberta  (Canada):  Fiddle  Creek,  3;  Jasper  Houses  3. 
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LBPUS  WASHINGTONI  Baiw). 

Washington  Vabying  Habe. 

(PI.  VI,  figs.  2,  5.) 

Lepus  icaahinffioni  Balrd,  Proc.  Acad.  Nat.  Scl.  Philadelphia,  1855,  p.  333. 
Tjrpe  from  Fort  Steilacoom,  Washington;  No.  ^f,  ad.,  U.  S.  National 
MoBeoin;  collected  by  Dr.  George  Suckley. 

Geographic  distribution. — ^Washington  and  north  to  Fraser  River, 
British  C!olumbia,  from  the  western  slope  of  the  Cascade  Mountains 
to  the  sea  (including  the  Olympic  Mountains).  Vertical  range  from 
sea  level  to  about  3,500  feet  on  the  west  slope  of  the  Cascades ;  zonal 
range  mainly  Transition  and  Canadian. 

General  characters. — Size  small,  ears  and  feet  short;  upperparts 
dull  dark  reddish  brown,  with  tops  of  feet  a  brighter  and  more  intense 
shade  of  same ;  soles  of  hind  feet  smoky  blackish,  sharply  contrasting 
with  the  whitish  soles  of  the  toes;  underside  of  tail  gray  or  dull 
buffy;  two  annual  molts. 

Color  in  summer  and  winter  pelage. — ^Upperparts  dull  dark 
slightly  reddish  cinnamon  brown,  darkest  on  top  of  head  and  back, 
where  washed  with  black,  paler  and  clearer  on  sides  of  body ;  sides  of 
nose,  area  about  eyes,  and  back  to  base  of  ears  sometimes  nearly  like 
sides  of  body  but  usually  a  brighter,  more  cinnamon  rufous  shade ; 
tops  of  fore  and  hind  feet  richer  and  darker  cinnamon  rufous  than 
sides  of  head  and  finely  grizzled  with  black;  outside  of  fore  and 
hind  legs  similar  to  sides  of  body ;  nunp  like  rest  of  back ;  nape  dull 
rusty ;  outside  of  ears  in  front  like  top  of  head  but  becoming  darker 
on  terminal  half;  outside  of  ears  behind  bright  rusty  or  rusty 
whitish,  with  a  broad  terminal  black  band  extending  as  a  narrower 
band  over  tip  in  front ;  inside  of  ear  whitish  with  a  brown  band  pos- 
teriorly; edged  anteriorly  with  same  color  as  orbital  area  and  pos- 
teriorly with  white ;  top  of  tail  black ;  underside  of  tail  varying  from 
dingy  gray  to  dull  cinnamon  or  rusty  buff;  underside  of  neck  similar 
to  sides  of  body,  sometimes  becoming  brighter  like  sides  of  head; 
rest  of  underparts,  including  a  narrow  line  along  back  of  fore  legs 
and  front  of  hind  legs  and  inner  border  of  hind  feet,  clear  bright 
white,  except  where  color  of  flanks  sometimes  encroaches  on  sides  of 
abdomen ;  imderfur  with  a  terminal  zone  of  dull  buffy  brown,  some- 
times becoming  more  or  less  ochraceous,  and  a  basal  zone  of 
plumbeous. 

Winter  pelage  of  typical  washingtoni  similar  to  summer  pelage, 
except  for  a  slightly  paler  more  vinaceous  cinnamon  tinge  to  the 
upperparts. 

Postjuvenal  pelage. — Similar  to  old  adults,  but  upperparts  darker 
and  more  deeply  reddish  brown;  underparts  of  body  and  inside  of 
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legs  dingy  white,  washed  with  dull  rusty;  underside  of  feet  and 
toes  as  in  adults. 

Juvenal  pelage. — Color  the  same  as  in  postjuvenal  pelage,  but 
pelage  more  woolly. 

Skull. — Small  and  proportionately  narrow  and  slender;  braincase 
narrow  and  more  rounded  than  in  the  larger  forms  of  americanxis; 
rostnmi  proportionately  long  and  slender  with  long,  narrow  nasals; 
frontal  area  slightly  depressed  and  supraorbital  breadth  very  nar- 
row; supraorbitals  slightly  raised  above  plane  of  frontal  area,  nar- 
rowing from  back  to  front,  thus  decreasing  width  of  anterior  border 
until  anterior  notch  becomes  obsolete  or  represented  by  a  broad  and 
shallow  concavity ;  posterior  process  small  and  slender,  slightly  taper- 
ing or  rod-like,  posterior  tip  often  nearly  touching  skuU  and  inclos- 
ing a  large  flattened  oval  notch ;  zygomatic  arch  narrow  and  slender 
with  a  shallow  groove  and  shallow  open  pit  anteriorly;  molar  series 
small  and  light;  buUee  proportionately  large  and  roimded  below; 
palatal  bridge  proportionately  broad  with  a  sharp  point  in  the  middle 
of  posterior  border ;  incisive  foramina  broadest  in  middle  and  slightly 
decreasing  in  width  to  the  doubly  rounded  posterior  end. 

Average  measurements  {6  adults). — ^Total  length,  429;  tail  verte- 
brae, 41 ;  hind  foot,  125 ;  ear  from  notch  in  dried  skin,  62. 

Remarks. — ^The  series  of  over  forty  specimens  of  typical  washing- 
toni  examined,  taken  at  all  seasons  of  the  year,  shows  remarkable 
uniformity  of  color  and  no  trace  of  a  change  into  a  white  winter 
coat.  An  immature  specimen  taken  at  3,600  feet  altitude  on  the 
west  slope  of  Mount  Rainier  is  indistinguishable  from  one  of  the 
same  age  from  the  coast  of  Xeah  Bay;  so  it  is  evident  that  typical 
waskingtoni  ranges  up  some  distance  on  the  west  slope  of  the  Cas- 
cades. The  most  surprising  changes  in  distribution  among  the  mem- 
bers of  this  group  of  rabbits  appear  to  take  place  in  British  Colum- 
bia. At  Chilliwack  typical  waskingtoni  (which  does  not  change 
to  a  white  winter  coat)  is  found,  while  only  a  comparatively  short 
distance  up  Fraser  River,  at  Hope,  occurs  a  distinct  form,  cascadensis^ 
characterized  by  its  darker  colors,  which  changes  to  a  white  winter 
coat  Only  a  little  to  the  east  of  this  there  is  another  abrupt  change 
to  columhiensis.  The  skuUs  of  these  three  forms  show  dose  rela- 
tionship, and  it  would  be  an  interesting  piece  of  work  for  some  one 
to  secure  specimens  from  the  intervening  areas  to  determine  whether 
there  is  or  is  not  direct  intergradation  in  color.  It  appears  entirely 
probable  that  they  will  all  prove  to  be  subspecies  of  the  same  thing. 

The  southern  limit  of  waskingtoni^  where  it  intergrades  with 
klamatkensisj  is  still  to  be  determined.  The  slender  rostrum,  supra- 
orbitals narrowing  anteriorly,  and  the  incisive  foramina  narrowing 
posteriorly,  are  strong  characters  of  washingtoniy  all  of  which  appear 
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irregularly  and  in  a  modified  degree  in  the  adjacent  forms,  and  thus 
evidence  their  close  relationship.  Of  the  forty  specimens  of  wash- 
ingtofd  examined,  in  all  but  five  the  soles  of  the  hind  feet  are  black, 
in  strong  contrast  with  the  white  soles  of  the  hind  toes.  The  uni- 
formity of  the  color  on  the  underside  of  the  feet  and  toes  of  the 
remaining  five  was  evidently  due  to  staining.  This  character  ap- 
pears almost  as  strongly  marked  in  klamathensiSj  and  to  a  mudi  less 
degree  in  cohmihienaia  and  cascadensis. 

Total  number  of  specimens  examined  57,  from : 

Washington:  Avon,  1 ;  Baker  Lake,  1 ;  Boulder  Lake,  1 ;  Ohehalis  County, 
1;  Ohilomensk  Depot,  1;  Granville,  3;  La  Push,  1;  Mount  Rainier, 
1;  Mount  Vernon,  9;  Neab  Bay,  5;  Nisqually  Flats,  3;  Quiniault 
I^ake,  2;  Slioalwater  Bay,  1;  Steilacoom,  4;  Trout  Lake,  1;  White 
Salmon,  1. 

British  Columbia  (Canada):  OhilUwack,  3;  Douglas,  3;  Hastings,  1; 
Mount  Liehman,  2;  Sumas,  12. 

LEPUS  WASHINGTON!  KLAMATHENSIS  Mebwam. 

Obegon  Snowshoe  Rabbit. 

Lepus  klamathensis  Merriam,  N.  A.  Fauna  No.  16,  pp.  100-101,  October  28, 1889. 
Type  from  head  of  Wood  River,  near  Fort  Klamath,  Oregou,  No.  9224S 
9  ad.,  U.  S.  National  Museum  (Biological  Survey  collection) ;  collected 
by  B.  L.  Cunningham,  January  25,  1898. 

Geographic  distribution, — Cascade  Mountains  and  adjacent  parts  of 
Oregon  and  higher  parts  of  Sierra  Nevada  of  eastern  California 
south  at  least  to  Pacific,  Eldorado  County.  Vertical  range  from  about 
4,000  feet  in  mountains  near  Fort  Klamath  up  probably  to  timber- 
line  ;  zonal  range,  mainly  Canadian. 

General  characters. — Size  about  as  in  washingtoni;  color  most  like 
the  latter,  but  paler  and  more  of  a  vinaceous  cinnamon. 

Color  in  brown  winter  pelage. — ^Most  like  washingtoni^  but  dis- 
tinctly paler ;  upperparte  of  head  and  body  dull  vinaceous  cinnamon, 
usually  slightly  darker  on  top  of  back  (in  one  specimen  strongly 
washed  with  black)  and  paler  on  sides  of  body;  orbital  area  richer 
and  brighter  or  more  pinkish  buffy  than  top  of  head,  sometimes  with 
an  ochraceous  tinge ;  rump  rather  paler  than  rest  of  back ;  top  of  tail 
dull  brownish  buffy  with  a  narrow  median  black  area ;  underside  dull 
pale  buffy  whitish ;  front  half  of  outside  of  ears  similar  to  top  of  head, 
but  a  little  darker  and  becoming  much  darker  near  tip,  where  strongly 
bordered  with  black;  posterior  half  of  outside  of  ears  dull  buffy  or 
buffy  gray  at  base  and  tipped  with  a  broad  black  patch  as  in  wash- 
ingtoni; inside  of  ears  dull  whitish,  with  a  brown  band  near  posterior 
side  and  edged  along  front  and  below  black  tip  with  deep  ochraceous 
buffy,  and  on  posterior  border  with  pure  white;  tops  of  fore  feet  and 
legs  and  tops  of  hind  feet  darker  and  more  rusty  reddish  than  body, 
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with  a  fine  grizzling  of  blackish,  the  rusty  reddish  sometimes  extend- 
ing out  over  adjacent  part  of  lower  shoulders  and  along  lower  side 
of  flanks;  outside  of  hind  legs  like  flanks;  tops  of  hind  feet  and  fore 
toes  more  or  less  irregularly  marked  and  blotched  with  white;  imder- 
side  of  fore  legs  and  front  border  of  thighs  with  a  narrow  pure  white 
band;  underside  of  neck  brighter  and  more  intensely  colored  than 
flanks  and  usually  more  rusty  reddish ;  rest  of  imderparts  pure  white ; 
soles  of  hind  feet  dusky,  contrasting  with  whitish  underside  of  toes, 
but  not  so  strongly  as  in  washingtoni;  imderfur  with  a  narrow  termi- 
nal zone  of  dingy  buffy,  and  a  much  broader  basal  zone  of  plumbeous. 

The  foregoing  description  is  based  on  three  adults  in  perfect  brown 
coat,  taken  near  Fort  Klamath  between  December  29  and  January  25. 
Five  other  specimens,  labeled  from  the  same  place,  taken  in  Novem- 
ber, December,  January,  and  April,  vary  from  mixed  white  and 
brown  of  the  changing  pelage  in  November  to  the  pure  white  winter 
pelage  of  later  dates,  except  that  the  outside  of  the  ears  in  front  are 
rusty  buffy  and  the  posterior  tips  are  blackish.  The  outer  zone  on 
the  underfur  varies  in  these  specimens  from  pale  salmon  buffy  to  dull 
salmon,  with  an  underlying  zone  of  plumbeous,  varying  in  intensity 
with  outer  zone. 

Skull, — Similar  to  washingtoni^  but  even  smaller  and  slenderer; 
rostrum  averaging  narrower  and  slenderer;  braincase  narrow  and 
rounded;  supraorbital  processes  narrowing  anteriorly  until  anterior 
notch  becomes  obsolete  in  some  specimens  as  in  washingtoni^  but  in 
others  the  notch  is  more  distinctly  marked;  postorbital  process  even 
longer  and  slenderer  or  more  rod-like,  almost  touching  skull  posteri- 
orly and  inclosing  a  wide  flattened  oval  notch ;  zygomatic  arch  about 
the  same ;  molar  series  the  same ;  palatal  bridge  narrower,  with  pos- 
terior border  nearly  plane ;  incisive  foramina  broadest  in  middle  and 
narrowing  posteriorly  in  about  half  the  specimens  as  in  washingtoni, 
and  subtriangular  and  broadest  at  posterior  end  in  the  others. 

Average  measurements  (3  adults). — ^Total  length,  414;  tail  verte- 
bra?, 39 ;  hind  foot,  126 ;  ear  from  notch  in  dried  skin,  64. 

Remarks, — The  present  form  appears  to  be  restricted  to  the  region 
south  of  Columbia  River.  Judging  from  the  specimens  examined, 
the  winter  pelage  in  the  district  about  Fort  Klamath  is  either  brown 
or  white,  probably  according  to  the  altitude.  Klam^thensis  has  the 
smallest,  lightest,  and  most  slender  skull  of  the  entire  group  of 
American  varying  hares.  The  skull  of  one  white  winter  specimen 
from  Fort  Klamath,  collected  by  Capt  Charles  Bendire,  is  so  small 
and  slight,  with  such  a  narrow  rostrum  and  small  bulla;  that  it  is 
with  difficulty  distinguished  from  skulls  of  Sylvilagus  hachmani 
uhericolor  from  northern  California.  Between  this  and  the  heavier 
and  more  typical  skulls  of  klamathensis  exists  every  degree  of  grada- 
tion.    One  of  the  brown  winter  specimens  from  Fort  E^lamath  is 
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more  intensely  or  brightly  colored  than  the  others,  with  a  more  red- 
dish shade  of  yinaceous  cinnamon,  especially  about  the  head,  under- 
mie  of  neck,  and  fore  feet,  while  the  wash  of  black  on  the  back 
(which  is  scarcely  noticeable  in  the  others)  is  strongly  markad. 

A  young  of  the  year  taken  in  changing  pelage  at  Donner,  Califor- 
nia, is  darker  and  more  cinnamon  rufous  on  the  back  and  head  than 
the  Klamath  specimens.  From  the  remarkable  manner  in  which  this 
group  of  rabbits  breaks  up  into  local  forms  in  the  Pacific  coast  region 
this  difference  may  indicate  that  there  is  another  local  form  in  the 
Sierra  Nevada.  At  present,  however,  the  lack  of  material  makes  it 
necessary  to  refer  the  two  specimens  examined  from  there  to  klama- 
tkensis.  The  underfur  of  the  brown  specimen  from  Donner  is  light 
salmon  buff  on  the  top  and  pale  plumbeous  below.  A  white  winter 
specimen  from  the  same  region  has  the  underfur  even  paler  salmon 
buff  and  plumbeous  as  in  some  white  specimens  from  Fort  Klamath. 

Total  number  of  specimens  examined  10,  from : 

Oregon:  Fort  Klamath,  8. 

CaUfomia:  Donner,  1;  Pacific  (Eldorado  CJounty),  1. 

LEPUS  BAIRDI  Hayden. 

Rocky  Mountain  Snow  shoe  Rabbit. 

(PI.  VI,  fig.  3.) 

Lepus  hairdi  Hayden,  Am.  Naturalist,  III,  pp.  115-116,  1  text  fig.,  May,  1869. 
Type  from  near  Fremont  Peak,  summit  of  .Wind  River  Mountains,  Wyo- 
ming; No.  iWi?r»  ad.,  U.  S.  National  Museum;  collected  by  Dr.  F.  V. 
Hayden,  June  2,  1860  (in  full  summer  pelage). 

Geographic  distribution. — Higher  parts  of  Rocky  Mountains  from 
Idaho,  Montana,  and  extreme  eastern  Washington  and  Oregon  south- 
east through  western  Wyoming,  eastern  Utah,  and  middle  Colorado 
to  central  New  Mexico.  Also  probably  extreme  southern  Alberta  and 
extreme  southeastern  British  Columbia,  though  no  specimens  have 
been  seen  from  these  areas.  Vertical  range  from  about  8,000  to  11,(X)0 
feet  (timberline)  in  northern  New  Mexico  and  Colorado;  zonal  range, 
Canadian  and  Hudsonian. 

General  characters. — Size  nearly  the  same  as  in  typical  americanus^ 
but  ears  and  hind  feet  longer;  color  in  summer  less  iron  gray  and 
more  dusky,  or  dusky  reddish  brown,  than  americanus;  feet  usually 
pure  white;  head  deep  reddish  cinnamon  contrasting  with  the  more 
dusky  color  of  body ;  approaches  cascadensis^  washingtoni,  and  klam- 
athensis  in  the  reddish  brown  of  the  upperparts. 

Color  in  summer  pelade. — Upperparts  of  body  varying  from  dusky 
slightly  buffy  grayish  brown  to  rusty  cinnamon  brown;  wash  of 
dusky  strongest  along  top  of  back,  about  as  in  americanus^  and  rump 
even  more  blackish  (about  as  in  m^zcfarlani) ;  top  of  tail  black;  sides 
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of  body  like  back;  top  and  sides  of  head  deep  reddish  cinnamon 
mixed  with  dusky  on  crown  and  cheeks,  but  nearly  pure  about  eyes 
and  sides  of  nose ;  the  color  of  head  usually  brighter  and  contrasting 
with  the  duller  and  darker  color  of  body;  basal  front  half  of  ears 
similar  to  top  of  head  and  shading  into  dusky  near  tip;  posterior 
half  of  ears  on  outside  dingy  grayish  on  basal  part  and  becoming 
blackish  on  terminal  half;  inside  of  ears  dusky  brownish  with  a  well- 
marked  white  border  around  entire  margin ;  nape  dusky  brown,  duller 
than  back;  front  and  hind  feet  usually  white,  but  one  Idaho  and  one 
Wallowa  Lake,  Oregon,  specimen  have  fore  feet  and  l^s  and  front 
border  of  thighs  similar  to  head  and  tops  of  hind  feet  whitish  with  a 
thin  mixture  of  rusty  cinnamon  hairs;  underside  of  neck  similar  to 
sides  of  body  but  often  much  deeper  or  more  richly  colored ;  rest  of 
underparts  snowy  white  with  color  of  flanks  sometimes  extending  in 
on  sides  of  abdomen. 

Postjuvenal  pelage  {a  half^rovm  specimen  from  Big  Snowy 
Mountains^  Montana). — Nearly  uniform  dull,  slightly  ochraceous, 
buffy,  clearest  about  eyes  and  on  feet;  underside  of  neck  rich  rusty 
cinnamon.  Another  specimen  of  same  age  from  the  Snowy  Moun- 
tains much  duller  and  grayer  than  the  one  described  and  about  hiter- 
mediate  between  it  and  one  from  Wyoming. 

Winter  pelage. — Entirely  pure  white,  except  a  narrow  dusky  bor- 
der to  tip  of  ears,  and  sometimes  a  mixture  of  brown  alcoig  front  of 
same ;  underfur  uniform  delicate  salmon  varying  to  pale  salmon  buff. 

Skull. — Closely  similar  to  that  of  typical  americanus^  but  averag- 
ing lighter  and  slenderer  with  supraorbital  process  less  strongly  de- 
veloped, zygomatic  arch  lighter;  incisive  foramina  narrower;  brain- 
case  narrower. 

In  most  skulls  of  iairdi  the  supraorbital  has  the  anterior  process 
and  notch  more  or  less  well  marked,  but  in  about  one-third  of  the 
large  series  examined  the  supraorbital  decreases  in  width  anteriorly 
until  the  anterior  process  and  notch  are  lacking  nearly  or  quite  as 
completely  as  in  waskingtoni.  Skulls  lacking  the  anterior  process  to 
the  supraorbital  usually  have  the  rostrum  slenderer  and  braincase 
narrower  than  those  with  a  more  strongly  developed  supraorbital, 
the  latter  character  being  accompanied  by  the  broader  rostrum  and 
braincase,  thus  approximating  americanus.  The  skulls  with  supra- 
orbitals decreasing  anteriorly  are  rather  common  from  the  type 
region  in  Wyoming,  while  those  from  Montana,  Colorado,  and  New 
Mexico  have  the  supraorbitals  averaging  more  strongly  developed. 
Some  skulls  from  the  Wind  River  Mountains  are  very  close  in  gen- 
eral appearance  to  those  of  washingtoni.  One  skull  from  the  Wal- 
lowa Mountains  of  northeastern  Oregon  is  unusually  large,  with  a 
remarkably  long  heavy  rostrum  and  heavy  supraorbitals  with  rather 
small  but  well-marked  anterior  process  and  notch.    This  skull  is  so 
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different  in  general  appearance  from  any  other  of  this  group  exam- 
ined that  it  must  be  an  extreme  case  of  individual  variation.  This 
appears  more  certain  from  the  fact  that  another  younger  skull  from 
the  same  place  is  like  other  slender  skulls  of  hairdi. 

Average  measurements  {3  adults). — Total  length,  459;  tail  verte- 
bra?, 89 ;  hind  foot,  146 ;  ear  from  notch  in  dried  skin,  70. 

Remarks, — The  considerable  amount  of  material  examined  in  the 
present  connection  shows  that  the  supposed  specific  differences  sepa- 
rating hairdi  from  the  americanus  group  are  likely  to  disappear  when 
a  series  of  specimens  from  the  entire  range  of  the  two  is  available  for 
comparison.  Hitherto  specimens  of  virginianus  from  the  northern 
part  of  its  range,  or  of  struthopics^  have  usually  been  used  for  com- 
parison to  represent  typical  americanus^  and  the  differences  were 
easily  established.  But  with  a  series  of  true  americanus  and  its 
northwestern  forms  available  the  strong  differences  supposed  to  char- 
acterize hairdi  tend  to  disappear  or  become  much  less  important. 
Furthermore,  the  material  at  hand  shows  that  specimens  of  hairdi 
from  Idaho,  northwestern  Montana,  the  Blue  Mountains  of  eastern 
Oregon,  and  Washington  grade  toward  hUmiathensis  of  the  southern 
Cascades  and  into  the  closely  allied  cascadensis  of  the  northern  Cas- 
cades. Specimens  of  hairdi  from  Colorado,  New  Mexico,  and  Wyom- 
ing are  apparently  indistinguishable  fi-om  Wyoming  specimens,  but 
summer  material  from  Colorado  and  south  is  very  scanty.  In  a  series 
of  nearly  twenty  October  specimens  from  Silverton,  Colorado,  just 
assuming  the  winter  coat,  the  underfur  is  a  delicate  salmon  buff  nearly 
or  quite  to  the  base,  the  leaden  basal  color  when  present  forming  only 
a  narrow  band.  Two  winter  specimens  from  Montana  have  the  same 
salmon  colored  underfur,  but  a  winter  specimen  from  the  Wind  River 
Mountains,  Wyoming,  has  a  dull  salmon  buffy  terminal  band  about 
one-third  the  length  of  the  underfur  with  the  basal  two-thirds  leaden 
bluish.  Most  of  the  considerable  number  of  adult  summer  specimens 
of  hairdi  examined  have  the  underfur  nearly  unicolor  and  varying 
from  some  shade  of  buffy  (varying  from  dull  salmon  to  dull  ochra- 
ceous)  to  pale  bluish  gray.  There  is  a  wide  range  of  variation  in  the 
color  and  even  the  color  pattern  on  the  underfur  in  summer.  The 
summer  season  is  so  short  in  the  cold,  elevated  summits  where  these 
rabbits  live  that  there  is  but  a  short  period  between  the  spring  and 
autumn  molts,  so  that  very  few  of  the  specimens  examined  show  the 
perfect  summer  coat.  For  this  reason  changes  in  the  imderfur  appear 
in  progress  almost  throughout  the  summer.  One  Wind  River  Moun- 
tain specimen  has  the  underfur  tipped  with  dusky,  with  a  broader 
zone  of  salmon  buffy  below  this  and  a  still  broader  plumbeous  zone 
next  the  body.  Young  of  the  year  in  the  postjuvenal  pelage  have 
the  underfur  marked  with  a  buffy  terminal  band  overlying  a  basal 
slaty  bluish  band  of  about  equal  width. 
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A  specimen  in  summer  pelage  from  Marcus,  in  northeastern  Wash- 
ington, is  an  intergrade  with  cascadenais^  nearest  the  latter. 
Total  number  of  specimens  examined  98,  from : 

Montana:  Big  Snowy  Mountains,  2;  Bozeman,  1;  Bssez,  1;  Fort  Benton, 

1 ;  Nyack,  3 ;  St  Marys  Lalce,  5 ;  Stanton  Lake,  3. 
Idaho:  Big  Lost  River,  1 ;  Bitter  Root  Valley,  1 ;  Ketchnin^  1 ;  Moscow,  2 ; 

Mullan,  1 ;  Sawtooth  Lake,  2 ;  Sinyakwatnn  Depot,  1. 
Wyoming:  Bull  Lake,  1;  Fort  Bridger  Reservation,  1;  Hart  Lake,  1; 

Le  Barge  Creek,  2;  Lake  Fork  (Wind  River  Mountains).  9;  Lewis 

Lake.  1 ;  Shoshone  Lake,  1 ;  Snake  River,  1 ;  Wind  River  Mountains, 

4;  Yellowstone  Lake,  2. 
Colorado:  Boulder  Ckmnty,  1;  Coulter,  1;  Gunnison  County  (divide  be- 
tween Sapinero  and  Curricanti  creeks),  1;   Gunnison  County,  1; 

Irwin,  1;  Mill  City  Canyon,  1;  Sangre  de  Cristo  Pass,  1;  Silverton, 

28;  Sulphur  Springs,  5. 
New  Mexico:  Canton  Burgwin,  1;  Chama,  1;  45  miles  northwest  of  Las 

Vegas,  6;  Mount  Baldy  (Pecos),  1;  Red  River  (30  miles  north  of 

Taos),  1. 

LEPUS  BAIRDI  CASCADENSIS  Nelson. 

Cascade  Mountain  Snowshoe  Rabbh*. 

Lepus  bairdi  cascadensis  Nelson,  Proc.  Biol.  Soc.  Washington,  XX,  p.  87, 
December  11,  1907.  Type  from  Roab*s  ranch,  near  Hope,  British  Colum- 
bia ;  No.  1886,  $  ad.,  Museum  of  Comparative  Zoology ;  collected  by  W.  C. 
Colt,  June  12,  1894. 

Geographic  distribution. — Cascade  Mountains  near  extreme  south- 
ern border  of  British  Columbia  from  Hope,  on  Fraser  River,  south 
along  east  side  of  mountains  at  least  to  Martin  and  Easton,  Wash- 
ington. Vertical  range  undetermined;  zonal  range  probably  Cana- 
dian and  Hudsonian. 

General  characters. — Color  of  upperparts  most  like  that  of  hairdij 
but  darker  and  more  dusky  reddish  cinnamon  brown  with  rump 
more  blackish;  head  clearer  reddish  cinnamon,  contrasting  with  more 
dusky  body ;  skull  intermediate  between  that  of  bairdi  and  washing- 
toni  in  form  and  closely  resembling  that  of  columbiensis^  the  color 
in  summer  very  different  from  both  of  these  latter;  ears  large,  as  in 
bairdi. 

Color  in  nearly  perfect  summer  pelage. — ^Upperparts  of  body 
nearly  uniform  dusky,  rusty  cinnamon  brown,  only  slightly  darker 
on  top  of  back  than  on  flanks ;  rump,  back  of  hind  legs,  and  middle 
of  tail  on  top  blackish;  rest  of  tail  pure  white;  head  brighter  than 
body,  rich  dark  reddish  or  rusty  cinnamon,  darkest  on  top  and 
brightest  on  sides  of  nose  and  thence  back  around  eyes  to  base  of 
ears;  top  of  fore  legs  and  front  border  and  adjacent  parts  on  out- 
side of  hind  legs  dark  rusty  cinnamon  similar  to  top  of  head ;  basal 
half  of  ears  in  front  like  top  of  head;  terminal  half  black;  back  of 
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ears  diiigy  buffy  brown  more  broadly  edged  and  tipped  with  black 
than  in  bairdi;  inside  of  ears  dui^  grayish  and  edged  all  around 
with  whitish;  underside  of  neck  similar  to  top  of  head  but  paler 
rusty ;  underside  of  head  whitish^  more  or  less  tinged  with  dull  buffy 
and  rusty ;  rest  of  underparts  pure  white  mixed  with  color  of  flanks 
on  sides  of  abdomen;  imderfur  varies  from  pale  grayish  with  slight 
tinge  of  salmon  to  strong  salmon  buffy  with  a  narrow  basal  zone  of 
pale  slaty  gray. 

Winter  pelage. — Entirely  pure  white,  except  a  dusky  border  around 
tip  of  ears;  underfur  of  specimens  from  near  Hope  varies  from  a  pale 
to  a  dull  dark  (sometimes  slightly  cinnamon  tinged)  salmon,  with  a 
narrow  basal  zone  of  plumbeous  gray,  latter  sometimes  very  pale  and 
poorly  marked. 

The  change  from  winter  to  smnmer  pelage  begins  in  April,  and  tiie 
i^hite  winter  pelage  is  resumed  in  October  and  November.  Speci- 
mens from  Okanagan,  British  Columbia,  in  winter  pelage  have  the 
underfur  sometimes  rich  salmon  buffy. 

SkuU. — Si2se  and  general  appearance  mudi  like  that  of  washing- 
toni;  the  same  narrow,  slender  form,  with  supraorbitals  commonly 
decreasing  in  width  anteriorly  so  as  to  render  the  anterior  process 
and  notch  obsolete;  posterior  process  long,  narrow  (or  rod-like),  and 
often  extending  back  to  nearly  touch  the  skull,  and  inclosing  a  large 
flattened  oval  notch;  zygomatic  arch  the  same;  underside  of  skull, 
including  the  bullse,  the  same,  except  that  the  incisive  foramina  are 
usually  distinctly  shorter,  and  broader  at  posterior  end  than  in  mid- 
dle, having  this  character  even  more  marked  than  in  typical  colvm- 
hiensis;  in  top  view  skulls  more  closely  resemble  those  of  washing- 
toni  and  on  underside  those  of  cohmibiensis  and  bairdi. 

Remarks. — ^It  was  with  some  hesitation  that  I  ventured  to  describe 
another  form  of  this  group  from  a  locality  so  near  and  between  the 
areas  occupied  by  two  such  well-marked  forms  as  washingtoni  and 
eolumbiensis.  However,  with  a  series  before  me  of  more  than  a  dozen 
specimens,  of  which  half  are  in  more  or  less  complete  summer  dress, 
I  found  they  differed  so  much  from  the  described  forms  that  they 
could  not  be  satisfactorily  placed  with  any  of  them.  They  are  most 
like  bairdi  in  the  general  color  of  the  upperparts,  but  are  richer, 
darker,  and  more  reddish,  with  blacker  rumps,  while  the  skulls  aver- 
age more  slender,  and  the  peculiar  narrowing  of  the  supraorbitals 
anteriorly  is  nearly  as  marked  as  in  washingtoni,  A  summer  speci- 
men from  Easton,  Washington,  is  lighter  and  more  reddish  than  those 
from  Hope,  and  thus  shows  an  approach  toward  klamathensis^  but  it 
has  the  characteristic  blackish  rump  of  cascadensis.  The  skulls  of 
specimens  from  Easton  and  Martin  however,  have  the  anterior  notch 
85595— No.  29—09 8 
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like  those  from  Hope,  while  the  indsiye  foramina  are  broadest  in 
middle  and  narrow  at  posterior  end  as  in  washmgtonL  The  color  of 
this  form  is  so  different  from  others  of  the  group  immediately  ad* 
jacent  to  it  in  distribution  that  until  more  material  shows  actual 
intergradation  I  have  considered  it  best  to  treat  it  as  a  subspecies  of 
hairdi^  with  which  the  color  and  skull  characters  diow  intergrada- 
tion. The  close  resemblance  between  the  skulls  of  cascadensis^  cohmk- 
biensis^  washingtoni,  klamathensis^  and  hairdi  is  so  strong  that  it 
indicates  an  extremely  close  relation^p,  although  the  color  differ- 
ences between  some  of  th^n  are  marked;  but  sufficient  material  is 
not  available  to  prove  actual  intergradation.  The  resemblance  be- 
tween washingtoni  and  klamathensis^  however,  is  too  close  for  them 
to  be  considered  anything  but  subspecies.  A  single  adult  specimen 
from  Skagit,  British  Columbia,  which  is  typical  caecadensis  in  color, 
has  short  supraorbital  processes  standing  well  out  from  the  skull, 
with  a  well-marked  anterior  process  and  notch  very  different  from 
average  specimens.  Two  out  of  three  specimens  from  Okanagan, 
British  Columbia,  in  white  pelage  have  the  underfur  ridi  deep  sal- 
mon buff  with  a  narrow  zone  of  pale  slate  color  next  the  body.  One 
of  these,  shot  March  29,  is  getting  the  summer  coat  in  half  a  dozen 
small  spots  on  the  back  and  rump,  and  the  color  of  these  patches 
shows  conclusively  that  the  form  at  Okanagan  is  cdscadensis.  The 
last-mentioned  individual  has  pale  salmon  buffy  imderfur,  becoming 
plumbeous  at  base.  A  midwinter  specimen  from  Okanagan  is  purs 
white,  with  only  a  duskiness  about  the  borders  of  the  ears,  but  the 
two  killed  in  March  have  the  ears  more  distinctly  bordered  with 
dusky,  especially  the  posterior  half  of  the  tip.  The  specimens  fnnn 
Hope,  British  Columbia,  show  that  by  the  last  of  October  tlie  change 
into  the  winter  coat  is  well  advanced.  The  July  specimen  from 
Easton,  Washington,  is  the  only  one  of  this  form  seen  in  full  sum- 
mer dress.  It  has  the  tail  black  above  and  blackish  on  the  terminal 
half  of  the  underside  and  whitish  only  on  the  basal  half  of  the  lower 
side  of  the  tail.  Mr.  Allan  Brooks  writes  that  the  hares  north  of 
Fraser  River  are  said  to  turn  white  in  winter.  These  are  no  doubt 
casoadensis.  ' 
Total  number  of  specimens  examined  21,  from  : 

BritlBh  Columbia  (Canada):  Bonaparte  (24-miIe  House),  1;  Chilli wack 
Lake,  1;  EHko,  1;  Hope  (Roab's  ranch),  8;  Okanagan,  3;  Skagit,  L 
Washington:  Easton,  1;  Martin,  5. 
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SUBOBNTTS  XACROTOLAaXTS  Mearns. 
LEPU8  CALL0TI8  Group. 
WHITB-SIDBD  JACK  RABBITS. 

This  group  contains  the  handsomest  and  most  striking  species  of 
the  North  American  Leporidse.  It  is  made  up  of  five  well-marked 
species  and  two  subspecies,  as  follows :  Lepvs  callotis^  L.  flavigularis^ 
L.  altamirce^  L.  gaillardi^  L.  gaillardi  hattyi^  L.  alleni^  and  i.  alleni 
palitans.  In  both  external  and  skull  characters  the  species  show 
considerable  diversity,  but  agree  in  two  strong  characters  which 
serve  to  separate  them  from  other  jack  rabbits.  One  is  the  absence 
of  a  black  patch  on  the  back  of  the  ears  at  tip;  the  other  is  the 
presence  of  a  whitish  area  covering  the  sides  from  shoulder  to  rump 
and  extending  from  the  abdomen  well  over  the  flanks,  while  the 
outside  of  the  thighs  and  rump  are  usually  gray.  These  lateral 
whitish  areas  are  much  more  conspicuous  in  life  than  in  skins. 

It  is  safe  to  assume  that  the  white  on  the  sides  serves  the  same 
purpose  in  all  these  species,  since  its  use  as  a  directive  marking  has 
been  noted  repeatedly  by  Goldman  and  myself  in  Lejms  alleni 
pcditanSj  L.  caUotis^  and  L.  flavigularis. 

By  means  of  muscles  the  skin  of  either  side  can  be  drawn  over 
the  back  at  will.  In  this  manner  the  buffy  or  brown  dorsal  area 
is  shifted  more  or  less  completely  to  one  side  and  the  white  on  the 
opposite  side  is  drawn  nearly  or  quite  to  the  median  line.  This 
habit  has  been  observed  when  the  rabbits  were  standing,  or  moving 
along  at  moderate  speed,  usually  after  they  had  been  driven  from 
their  forms.  This  enlargement  of  the  white  area  is  always  on  the 
side  turned  toward  the  chance  intruder,  and  accordingly  alternates 
from  side  to  side  as  the  animals  slowly  zigzag  away.  In  the  bright 
sunlight  the  snowy  white  side  flashes  brilliantly,  attracting  atten- 
tion from  afar,  and  affording  a  fine  example  of  directive  coloration 
(see  PL  I).  In  the  case  of  L.  flavigularis  I  had  the  opportunity 
on  several  occasions  of  observing  this  display  within  20  yards, 
and  in  that  of  Z.  callotia  at  a  somewhat  greater  distance.  One 
individual  of  flavigularis  hopped  slowly  from  its  form,  not  10  yards 
away,  as  I  rode  by  on  horseback,  and,  standing  broadside,  shifted 
the  buffy  dorsal  area  over,  at  the  same  time  slowly  drawing  the 
white  area  up  like  a  curtain  until  the  side  toward  me  was  pure 
white,  except  a  narrow  buffy  line  along  the  top  of  the  back.  The 
rabbit  then  hopped  slowly  along  in  the  direction  I  was  riding,  but 
gradually  moved  farther  away,  keeping  the  white  area  in  the  same 
position  until  it  had  traveled  50  or  60  yards,  when  the  color  areas 
slowly  resumed  their  normal  positions.  I  have  seen  callotis  zigzag 
along,  changing  its  course  every  10  or  15  yards,  and  each  time  it 
turned  it  flashed  the  white  on  the  side  toward  me.    I  am  inclined 
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to  think  this  flashing  of  the  white  is  most  frequent  during  the  rut- 
ting time. 

The  range  of  this  group  of  species  extends  from  southern  Arizona 
and  extreme  southern  New  Mexico  south  to  beyond  the  Isthmus  of 
Tehuantepec  (see  fig.  9).  The  group  is  represented  along  the  Pa- 
cific coast  from  Sonora  to  northern  Tepic  (Z.  alleni  pdlitans).  From 
southern  Tepic  south  it  is  absent  from  the  coastal  region  until 
it  appears  again  on  the  shore  of  the  Pacific  at  the  Isthmus  of 
Tehuantepec,  in  southern  Oaxaca  and  Chiapas  {fiavigularis) .  On 
the  east  it  reaches  the  Gulf  coast  only  in  extreme  southern  Tamauli- 
pas  (dltamirce) .  From  southern  New  Mexico  (gaUlardi)  it  extends 
south  in  a  narrow  belt  along  the  east  side  of  the  Sierra  Madre  to 

Durango  {gaillardi 
hattyi) ,  and  thence 
south  over  all  the  rest 
of  the  tableland  and 
beyond  the  Sierra 
Madre,  over  the  arid 
hills  and  valleys  of  the 
interior,  including  the 
Pacific  slope  beyond 
middle  Oaxaca  {cdl- 
lotis). 

From  this  distribu- 
tion it  appears  that  the 
white-sided  jack  rab- 
bits are  a  Mexican 
group,  of  which  only 
two  species  range 
north  far  enough  to 
cross  the  border  in  the 
United  States,  They 
are  mainly  Arid 
Tropical  and  Lower 
Sonoran  in  distribution,  but  callotis  and  gaUlardi  sometimes  range 
through  Upper  Sonoran  and,  more  rarely  still,  a  diort  distance  into 
the  Transition  Zone.  The  vertical  range  of  the  group  is  from  sea 
level  up  to  about  8,500  feet. 

Lepvs  callotis^  gaillardi^  altamirce^  and  flavigularis  are  most  aliko 
in  general  appearance.  Z.  alleni  is  the  handsomest  and  most  strongly 
marked  of  the  jack  rabbits,  its  huge  ears,  long  legs,  short  tail,  and 
bright  color  completely  differentiating  it  and  making  it  one  of  the 
most  remarkable  and  striking  of  American  mammals. 

Lepus  altamir(e  is  less  strongly  differentiated  from  the  cdlifomic%u 
type  of  jack  rabbit  than  the  others,  owing  mainly  to  the  less  definite 
segregation  of  white  on  the  sides. 
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9. — Distribution  of  the  white-sided  Jack  rabbits  of 
the  Lepu8  callotU  group. 
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Average  me€L%urements  in  the  Lepus  callotis  group. 
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OttgiB  of  specimotii 
Avenged. 


Kear  Tticsan,  Aria. 
Soutbelti  Sitialmi. 
Korthwest^m    Chihodr 

htia. 
Korthem  Doraniro. 
Puf-'bla  and  Morckufi, 
Alta  MirAn  Tamaultpu. 
SouLh  side  latJimtiB  Te* 

htiaii  tepee. 


«The  skin  measurements  of  this  series  show  certain  discrepancies  which  Indicate  a 
method  of  measuring  different  from  that  in  common  nse. 

LEPUS  ALLENI  Meabns. 

Antelope  Jack  Rabbit. 

(PL  VII,  fig.  4;  pL  VIII,  flg.  4.) 

Lepus  alleni  Mearns,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.,  II,  pp.  29^2Q7,  February, 
1890.  Type  from  Rilllto  Station,  Pima  County,  Arizona ;  No.  2412,  $  ad., 
American  Museum  of  Natural  History ;  collected  by  Dr.  B.  A.  Mearns,  May 
8,  1885. 

Oeoffraphic  distribution, — ^The  desert  plains  of  southern  Arizona, 
from  Phoenix,  Tucson,  and  Benson,  south  through  similar  country  to 
a  little  beyond  Guaymas,  in  northern  Sonora,  Mexico.  Vertical  range 
from  near  sea  level  in  Sonora  up  to  about  3,500  feet  in  bouthern 
Arizona ;  zonal  distribution  Lower  Sonoran. 

General  characters. — Lejms  alleni^  including  its  subspecies  palitanSj 
is  the  handsomest  and  most  striking  of  the  North  American  hares, 
and,  with  the  exception  of  campestris  and  grcsnlwndiciLS^  is  the 
largest  of  the  North  American  species.  Typical  alleni  is  character- 
ized by  long  slender  legs,  enormous  ears,  very  small  short  tail ;  color 
on  sides  of  shoulders,  flanks,  sides  of  abdomen,  rump,  and  out- 
side of  hind  legs  uniform  iron  gray;  skull  largest  among  American 
rabbits,  except  palitans. 

Color  in  fresh  winter  pelage. — ^Top  and  side  of  head  dingy  creamy 
buff,  slightly  washed  on  top  with  black,  and  sides  paler  or  grayer, 
shading  back  into  gray  on  sides  of  neck  and  nape;  middle  of  nape 
dingy  buff  or  brownish  buff  washed  with  gray ;  ring  around  eye  buff 
or  buffy  white ;  top  of  back  cream  buff  (sometimes  with  a  light  pink- 
ish tinge)  washed  with  black ;  sides  of  shoulders,  flanks,  sides  of  ab- 
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domen,  rump,  and  outside  of  hind  legs  light  iron  gray;  middle  of  tail 
on  upper  side,  and  extending  up  as  a  short  median  line  at  base  of 
rump,  black;  rest  of  tail  white;  front  of  fore  legs  and  tops  of  fore 
feet  pale  grayish  buff  grizzled  with  dusky;  inside  of  fore  legs  and 
inside  of  thighs  white  or  pale  gray;  underside  of  head,  chest,  and 
middle  of  abdomen  and  back  to  include  sides  of  base  of  tail,  front  of 
hind  legs,  and  tops  of  hind  feet,  pure  white ;  underside  of  neck  rich 
buff,  sometimes  tinged  with  ochraceous,  but  never  so  rich  as  in  pcLU- 
tans;  front  half  of  ears  buffy  or  sandy  gray ;  entire  back  of  ears  paler, 
more  whitish;  front  of  ears  bordered  with  a  fringe  of  long  grayish 
or  yellowish  gray  hairs  with  a  short  dusky  area  near  tip ;  tip  of  ears 
pale  buff  or  buffy  white  and  posterior  border  narrowly  edged  with 
velvety  white. 

Skull, — ^Very  large;  rostrum  long  and  heavy;  frontal  area  broad; 
supra-  and  postorbitals  broad  and  heavy,  posterior  end  of  post- 
orbitals  rest  on  small  bony  processes  of  skull  and  inclose  long  nar- 
row postorbital  foramina;  anterior  notch  in  front  of  supraorbital 
process  small  and  sometimes  obsolescent;  molar  series  heavy;  bullae 
small;  basioccipital  long  and  not  deeply  constricted  posteriorly;  in 
general  shape  skull  most  like  that  of  L.  fiavigularis^  but  much  larger. 

Average  measurements  (5  adults). — Total  length,  606;  tail  verte- 
brae, 63.4 ;  hind  foot,  131 ;  ear  from  notch  in  dried  skin,  144. 

Remarks, — ^The  pale  typical  form  of  this  handsome  species  is 
limited  mainly  to  the  hot  plains  of  southern  Arizona.  Specim^is 
from  Magdalena,  Sonora,  not  far  south  of  the  Arizona  border,  are 
more  richly  colored  than  those  from  Arizona  and  the  increase  in 
intensity  continues  to  the  southward;  specimens  from  south  of 
Guaymas  must  be  placed  with  the  more  brightly  colored  palitans. 

Total  number  of  specimens  examined  28,  from : 

Arizona:  Calabasas,  1;  Casa  Grande,  1;  Fort  Lowell,  6;  Oracle,  1; 

Picacho  Station,  1;  RiUito  Creek,  3;  Rillito  Station,  1;  Tucson,  4. 
Sonora  (Mexico):  Batamotal,  2;  Hermosillo,  2;  Magdalena,  2;  Oputo,  1; 

Ortiz,  3. 

LBPUS  ALLENI  PALITANS  Bangs. 

SiNALOA  Jack  Rabbit. 

Lepus  {Macrotolagus)  alleni  palitans  Bangs,  Proc.  New  England  Zool.  Clab, 
I,  pp.  85-66,  February  23, 1900.  Type  from  Agua  Caliente,  southern  Sinaloa, 
Mexico;  No.  0006,  $,  ad.,  Museum  of  Comparative  Zoology  (Bangs  col- 
lection) ;  collected  by  P.  O.  Simons,  August  7,  1897. 

Geographic  distribution. — Coastal  plains  of  northwest  Mexico  from 
a  little  south  of  Guaymas,  in  southern  Sonora*  south  through  Sinaloa 
to  Rosa  Morada  in  northern  Tepic.  Vertical  range  from  near  sea 
level  to  about  2,000  feet  in  southern  Sonora;  zonal  range  Arid 
Tropical  and  lower  part  of  Lower  Sonoran  Zone. 
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General  characters. — Similar  to  aUerd^  but  even  handsomer,  with 
sides  of  head  and  back  much  richer  and  brighter  cream  buff  or 
pinkish  buff;  and  tail  with  less  black  on  upperside;  skull  larger, 
rostrum  heavier,  and  bullae  smaller. 

Color  in  fresh  winter  pelage. — ^Top  of  head  and  badi  varying  from 
deep  cream  buff  to  dark  rich  pinkish  buff  washed  with  black;  sides 
of  nose  dark  cream  buff  shading  into  buffy  grayish  on  cheeks  and 
mdes  of  head  back  of  eyes ;  ring  around  eyes  gray ;  nape  and  sides  of 
neck,  just  back  of  head,  dingy  grayish,  sometimes  becoming  dusky 
or  dull  buffy  along  middle  of  nape ;  sides  of  body,  including  Moulders, 
flanks,  sides  of  abdomen,  rump,  and  outside  of  hind  legs,  nearly 
uniform  light  iron  gray ;  middle  of  top  of  tail  usually  blackish,  but 
the  black  line  along  middle  of  rump  and  sometimes  the  black  on  top 
of  tail  obsolescent;  underside  of  head  white,  shading  into  gray  on 
sides  of  neck;  underside  of  neck  vivid  ochraceous  buff,  shading  up 
on  sides  of  neck  posteriorly  into  color  of  back;  front  of  fore  legs  and 
tojis  of  fore  feet  pale  cream  buff  lightly  grizzled  with  black ;  under- 
side of  fore  legs  and  inside  of  thighs  pale  gray  or  white;  underside 
of  chest,  middle  of  abdomen,  and  back  around  both  sides  of  base  of 
tail,  front  of  hind  legs,  and  tops  of  hind  feet,  pure  white;  ears 
nearly  uniform  dtdl  sandy  or  grayish  buffy,  scantily  clothed  with 
sh<H*t  hairs  on  both  front  and  ba(^,  but  edged  along  front  with  a 
fringe  of  long  dull  buffy  gray  hairs  becoming  dusky  for  an  inch  near 
tip;  posterior  edge  with  a  narrow  border  of  velvety  white  chan^ng 
about  tip  to  buff. 

Skull. — Larger  than  that  of  any  other  American  rabbit;  similar  to 
that  of  typical  alleni^  but  larger,  with  nasals  longer,  rostrum  heavier, 
and  bullae  smaller. 

Avemge  measurements  {6  adults). — ^Total  length,  571;  tail  verte- 
brae, 57 ;  hind  foot,  131.6 ;  ear  from  notch  in  dried  skin,  142. 

Remarks. — This  subspecies  is  decidedly  more  brightly  colored  than 
aUeni;  it  also  has  a  wider  range.  The  most  intensely  colored  speci- 
mens are  from  Alamos,  southern  Sonora.  These  have  the  back  deep 
vivid  pinkish  buff,  heavily  washed  with  black.  The  underside  of  the 
neck  is  a  richer  ochraceous  buff,  and  the  sides  of  the  body  a  clearer 
iron  gray  than  in  specimens  from  southern  Sinaloa,  whence  came  the 
tyi>e  of  paUtans.  One  specimen  from  Escuinapa,  Sinaloa,  has  most 
of  the  top  and  sides  of  the  head  and  the  adjoining  parts  of  the  neck 
(except  for  a  thin  wash  of  black  on  crown  and  gray  wash  on  nape)  a 
clear  deep  creamy  buff,  approaching  the  ochraceous  buffy  of  the 
imderside  of  the  neck. 

Total  number  of  specimens  examined  26,  from: 

Sonora  (Mexico):  Alamos,  2. 

Sinaloa  (Mexico):  Culiacan,  2;   Escuinapa,  16;   Los  Limones,  8;   Ro- 

sario,  1. 
Territory  of  Tepic  (Mexico):  Acaponeta,  2. 
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LBPUS  QATTiTiARDI  Mxabns. 

Gaillabd  Jack  Rajbbit. 

Lepua  gaillardi  Mearns,  Proc.  U.  S.  Nat.  Mns.,  XVIII,  pp.  560-562,  June  24, 
1896.  Type  from  west  fork  Playas  Valley,  soathwestera  New  Mexico 
(near  Monument  68  on  Mexican  boundary) ;  No.  iJHf*  ^  &d.*  U.  S.  NaticMUil 
Museum ;  collected  by  Dr.  E.  A.  Meama  and  F.  X.  Holsner,  June  17,  1802^ 

Geographic  distribution, — Grassy  plains  of  southweston  New 
Mexico  near  Mexican  border  and  southward,  along  eastern  base  of 
Sierra  Madre,  through  adjacent  parts  of  northern  Chihuahua.  Verti- 
cal range  from  about  4,500  to  7,000  feet  in  nortiiweetem  Chihuahua; 
zonal  range  mainly  Upper  Sonoran  extending  into  lower  part  of 
Transition  Zone. 

General  characters. — Much  like  caUotia  in  size  and  general  appear- 
ance, but  differs  in  having  nape  plain  buff,  without  a  trace  of  black, 
and  upperparts  paler,  more  vinaceous  buff. 

Color  in  worn  pelade. — ^Top  and  sides  of  head  and  back  deep  dull 
vinaceous  buff  approaching  fawn  color;  nape  the  same,  but  duller; 
front  half  of  ears  dull  buff;  posterior  half  white,  without  trace  of 
black  at  tip ;  inside  of  ears  buff,  bec<»ning  ochraceous  buff  on  fringe 
along  front  border  and  buffy  white  on  posterior  edge;  a  narrow  dusky 
line  on  membrane  inside  of  ear,  along  posterior  border,  widening  to 
form  a  broad  black  patch  an  inch  wide  underlying  the  short  buffy 
hairs  at  tip ;  rump  with  outside  and  back  of  hind  legs  pale  iron  gray, 
sometimes  becoming  whitish  from  loss  of  black  hairs;  rump  divided 
by  a  median  line  of  dusky  extending  down  and  becoming  black  over 
upper  surface  of  tail ;  underside  of  tail  to  tip  white ;  front  of  hind 
legs  and  tops  of  feet  white ;  front  of  fore  legs  and  tops  of  feet  gray, 
palest  on  feet ;  underside  of  head  dull  buff  becoming  whitish  in  mid- 
dle; underside  of  neck  dark  didl  buff;  rest  of  imderparts,  including 
flanks,  white ;  white  of  flanks  lees  strongly  contrasting  with  rump  in 
gaillardi  than  in  callotia^  owing  to  paler  color  of  rump  patch  in 
gmllardL 

Skull. — ^Much  like  that  of  callotis  but  smaller,  with  similar  sh<»t, 
broad  supra-  and  postorbital  processes  raised  even  higher  above  plane 
of  frontals  than  in  callotis,  thus  giving  a  sunken  appearance  to  frontal 
area  just  back  of  nasals;  rostrum  lighter  and  more  tapering  than  in 
callotis;  frontal  area  broad  and  depressed;  basioccipital  small,  pro- 
portionately long  and  narrow  with  only  a  slight  constriction  pos- 
teriorly, thus  leaving  the  sides  nearly  straight  and  parallel. 

Average  measurements  {S  adults). — ^Total  length,  686;  tail  verte- 
brae, 80 ;  hind  foot,  132.6 ;  ear  from  notch  in  dried  skin,  109.6. 

Remarks. — This  is  one  of  the  rarest  of  the  jack  rabbits  and  has  a 
comparatively  limited  distribution.  So  far  as  known,  it  occurs 
mainly  along  the  eastern  basal  slopes  of  the  Sierra  Madre  in  Chi- 
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huahiut,  extending  thence  over  the  immediately  adjacent  part  of  the 
grassy  plains  and  westward  into  the  open  pine  forest  of  the  Sierra 
Madre.  We  found  it  to  be  rare  in  the  pine  forest  up  to  7,000  feet  near 
Colonia  Oarcia.  It  is  altogether  probable  that  the  individuals  found 
in  this  forest  were  merely  stray  summer  residents  which  returned  to 
the  foothills  and  plains  in  winter. 

Total  number  of  specimens  examined  7,  from : 

Chllitiahua  (Mexico):  Ck>lonla  Juarez,  2;  Whitewater,  5. 

LEPUS  GAILIiARDI  BATTYI  Allen. 

DuBANQO  Jack  Rabbit. 

Lepus  {Macrotolagus)  ffaillardi  hattyi  Allen,  Bull.  Am.  Mus.  Nat  Hist.,  XIX 
p.  607,  November  12,  1903.  Type  from  Rancho  Santuarlo,  northwestern 
Durango,  Mexico;  No.  21257,  S  ad.,  American  Museum  Natural  History; 
collected  by  J.  H.  Batty,  February  17,  1903. 

GeograpMc  distribution. — East  base  of  Sierra  Madre  and  adjacent 
plains  of  northwestern  Durango  and  southwestern  Chihuahua.  Ver- 
tical range  from  about  4,500  to  6,500  feet  in  north-central  Durango; 
zonal  range  mainly  Upper  Sonoran, 

General  characters.— ^uaildLT  to  gaXUardi  but  smaller  and  upper- 
parts  paler,  especially  on  head  and  neck. 

Color  in  slightly  worn  winter  pelage. — ^Upperparts,  including  top 
and  sides  of  head,  neck  (with  entire  nape),  and  back  varying  from 
nearly  uniform  rich  buff  to  pinkish  or  creamy  buff;  usually  palest  on 
head  and  neck,  and  a  well-marked  wash  of  black  over  top  of  head 
and  back;  sometimes  a  slight  wash  of  black  on  sides  of  head;  neck 
all  around  always  plain  buff,  much  paler  on  underside ;  sides  of  head 
commonly  like  neck;  ring  around  eye  white;  top  of  rump  whitish 
mixed  with  a  varying  amount  of  buffy  and  gray ;  but  slight  trace  of 
black  median  line  above  base  of  tail;  top  of  tail  black;  underside 
white ;  front  half  of  ears  varying  from  buffy  to  grayish  buffy ;  pos- 
terior half  varying  from  buff  to  grayish  white  on  basal  part,  be- 
coming velvety  white  on  terminal  third ;  inside  of  ears  dull  buffy  or 
buffy  gray  with  the  membrane  darkened  along  posterior  border  and 
about  tip ;  ear  bordered  anteriorly  by  a  fringe  of  long  buffy  or  buffy 
gray  hairs  which  become  shorter  and  dusky  for  about  an  inch  near 
tip;  posterior  border  edged  with  velvety  white;  underside  of  head 
and  body,  including  sides  of  shoulders,  flanks,  entire  hind  legs,  tops 
of  hind  feet,  and  most  of  rump  white;  front  of  fore  legs  pale  dull 
grayish ;  tops  of  fore  feet  whitish ;  on  sides  of  hips,  rump  and,  to  a 
less  degree,  along  flanks,  occur  scattered  black  hairs,  but  less  abim- 
dantly  than  in  typical  gatllardi. 

SkuU. — Smaller  than  in  gatllardi  with  bullae  proportionately 
larger;  basioccipital  more  strongly  constricted  posteriorly,  giving 
a  more  rounded  outline  to  sides. 
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Average  measurements  (5  adults). — ^Total  length,  449.9;  tail  ver- 
tebrae, 59.4;  hind  foot,  123.7;  ear  from  notch  in  dried  skin,  112. 

Remarks. — ^This  is  not  a  strongly  marked  subspecies,  but  the  paler 
colors  and  smaller  size  of  specimens  from  northern  Durango  appear 
constant  enough  to  warrant  recognition  of  Doctor  Allen's  name. 
The  material  for  comparison,  however,  is  still  rather  scanty,  particu- 
larly in  the  case  of  gaUlardif  and  most  of  that  available  is  in  more  or 
less  worn  pelage. 

Total  number  of  specimens  examined  6,  from : 

Durango  (Mexico):  Rancho  Santuarlo,  3;  Rio  Campo,  3. 

LEPUS  CALLOTIS  Waglkb. 

White-sided  Jack  Rabbit. 

(See  frontispiece;  PI.  VII,  fig.  3;  PI.  Vni,  fig.  3.) 

Lepus  callotis  Wagler,  Naturliches  System  Amphiblen,  p.  23,  1830.  Type  from 
Mexico  (southern  end  of  Mexican  Tableland)  ;  in  Berlin  Museum. 

Lepu8  mexicanus  Lichtensteln,  Abhandl.  K.  akad.  Wiss.,  Berlin  (1827)  1830, 
p.  101.  Type  from  "Mexico"  (southern  end  of  Mexican  Tableland)  In 
Berlin  Museum ;  collected  by  F.  Deppe. 

Letms  nigricaudatus  Bennett,  P.  Z.  S.,  London,  1833,  pp.  41-42.  Type  from 
"that  part  of  California  which  adjoins  to  Mexico"  (probably  southwestern 
part  of  Mexican  Tableland) ;  No.  53.  8.  29.  37,  British  Museum. 

Geographic  distribution. — Open  plains  of  southern  half  of  Mexican 
Tableland  from  central  Durango,  northern  Zacatecas,  and  central 
San  Luis  Potosi  south  through  Aguas  Calientes,  most  of  Jalisco, 
northern  Michoacan,  Guanajuato,  Queretaro,  State  of  Mexico,  Fed- 
eral District,  Hidalgo,  Puebla,  Morelos,  the  northwestern  half  of 
Oaxaca,  and  the  northern  half  of  Guerrero.  Vertical  range  from 
about  2,500  feet  in  Morelos  to  8,5(X)  feet  in  northern  Puebla ;  zonal 
range  Upper  and  Lower  Sonoran  and  into  upper  border  of  Arid 
Tropical  Zone. 

General  characters. — Size  medium;  hair  coarse;  upperparts  dark, 
slightly  pinkish,  buff  heavily  washed  with  black ;  nape  black ;  back  of 
ears  mainly  white  without  trace  of  black  tip;  flanks  white;  rump 
iron  gray. 

Color  in  fresh  winter  pelage. — ^Top  and  sides  of  head  and  back 
dark  pinkish  buff  heavily  overlaid  with  black ;  nape  black,  sometimes 
grizzled  on  surface  with  gray ;  front  half  of  ears  dark  buff  or  grayish 
buff;  posterior  half  black  on  basal  third,  and  white  on  terminal  two- 
thirds,  with  no  trace  of  black  at  tip;  front  border  of  ears  fringed 
with  buff  or  ochraceous  buff  hairs;  posterior  border  and  entire  tip 
velvety  white ;  inside  of  ears  with  a  well-marked  dusky  line  on  mem- 
brane along  posterior  border,  broadening  to  form  a  broad  blackish 
patch  underlying  the  buffy  hairs  at  the  tip ;  rump,  with  back  and  out- 
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side  of  hind  legs,  iron  gray;  front  of  hind  legs  and  tops  of  feet 
white;  median  line  of  black  on  rump  not  strongly  marked  and  not 
extending  much  above  base  of  tail ;  entire  top,  sides,  and  tip  of  tail 
black;  basal  two-thirds  of  underside  of  tail  white,  terminal  third 
black;  front  of  fore  legs  and  tops  of  fore  feet  varying  from  pale 
gray  to  dull  iron  gray,  palest  on  feet;  underside  of  neck  dull  dark 
grayish  buff,  varying  to  buffy  drab;  rest  of  underparts,  including 
flanks,  white ;  the  white  on  flanks  extends  high  up  on  sides  and  ends 
abruptly  posteriorly  against  iron  gray  of  rump  patch;  a  few  scat- 
tered long  black  hairs  occur  throughout  the  white  of  underparts  and 
flanks. 

In  worn  pelage  most  of  the  heavy  black  wash  on  the  upperparts 
is  lost,  and  the  upperparts  bleach  to  a  pale  buffy  pinkish  or  buffy 
yellowish. 

SknU. — ^Rather  short  and  stout  with  upper  outline  high-arched; 
nasals  proportionately  short  and  less  tapering  toward  tip  than  in 
calif omicus^  thus  giving  rostrum  a  heavier  appearance  when  viewed 
from  above;  supra-  and  postorbital  processes  short  and  broad,  raised 
higher  above  plane  of  frontals  than  usual,  and  divergent  posteriorly, 
with  tip  usually  free;  jugal  broad  and  flat  with  a  pit  anteriorly; 
basioccipital  rather  small  and  strongly  constricted  posteriorly. 

Average  measurements  (5  adults). — ^Total  length,  560;  tail  ver- 
tebrae, 71;  hind  foot,  133;  ear  from  notch  in  dried  skin,  117.1. 

Remarks, — ^The  names  callotis  and  mexicanus  were  published  the 
same  year,  but  I  have  been  unable  to  learn  the  exact  dates  of  pub- 
lication, and  until  these  can  be  ascertained  I  have  retained  the  name 
in  conomon  use. 

There  is  considerable  general  resemblance  between  Z.  callotis  and 
Z.  gaillardi^  but  on  close  comparison  they  appear  to  be  perfectly  dis- 
tinct species.  Z.  callotis  shows  comparatively  little  variation  from 
one  extreme  of  its  range  to  the  other.  There  is  some  variation,  how- 
ever, and  a  specimen  from  the  city  of  Durango  has  less  black  than 
usual  on  the  nape.  Another  specimen  from  the  city  of  Oaxaca,  at 
the  opposite  extremity  of  its  range,  is  yellower  or  more  buffy  on  the 
underside  of  the  neck.  The  skull  of  this  specimen  is  the  largest  in 
the  series,  with  huge  supraorbital  processes  and  rather  larger  bullae 
than  the  average.  A  specimen  from  Tlapancingo,  Oaxaca,  has  the 
yellow  on  the  underside  of  the  neck  similar  to  the  one  from  the  city 
of  Oaxaca,  and  it  is  possible  that  a  recognizable  subspecies*  exists  in 
the  valley  of  Oaxaca  and  surrounding  region. 

In  the  introduction  and  imder  the  general  notes  on  the  callotis 
^oup  the  use  of  directive  coloration  by  this  species  is  given  in  detail. 
This  habit  in  callotis  was  first  noted  on  the  plains  southwest  of 
Ouemavaca,  Morelos,  in  January,  1893. 
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Total  number  of  specimens  examined  50,  from : 

Dorango  (Meidoo):  Durango  City,  1. 

Zacateoas  (Mexico):  Monte  Eacobedo,  1. 

San  Luis  Potosi  (Mexico):  Arenal,  2. 

Jalisco  (Mexico):  Ameca,  2;  Arroyo  de  Gavilan,  9;  Atenquiqui,  1;  Etzat- 
Ian,  2;  Huehuquilla,  1;  La  Barca,  1;  Lagos,  1;  Las  Canoas,  2;  La 
Laja,  4 ;  Ocotlan,  1 ;  Teuchitlan,  1 ;  Zapotlan,  1 ;  Reyes,  1, 

Michoaoan  (Mexico):  Los  Reyes,  1;  Qaerendaro,  1« 

CKianajuato  (Mexico):  Oelaya,  1* 

HidalfiTO  (Mexico):  Marques,  1;  Tulancingo,  1. 

Morelos  (Mexico):  Cuemavaca,  6. 

Puebla  (Mexico):  Atlixco,  4;  San  Martin,  1;  Tehuacan,  1. 

Oaxaca  (Mexico):  Oaxaca  City,  1;  TIapancingo,  1. 

LEPUS  ALTAMIR^  Nklsow. 
Tamaulipas  Jack  Rabbit. 

Lepus  merriami  altamirw  Nelson,  Proc  Biol.  Soc  Wasblngton,  XVII,  p.  109, 
May  18,  1904.  Type  from  Alta  Mlra,  Tamaulipas,  Mexico;  No.  98091, 
$  ad.,  U.  S.  National  Museum  (Biological  Survey  collection) ;  collected  by 
E.  W.  Nelson  and  E.  A.  Goldman,  May  16,  1898. 

Geographic  distribution. — Coastal  plains  of  southern  Tamaulipas, 
extreme  northern  Vera  Cruz,  and  eastern  border  of  San  Luis  Potosi, 
Mexico.  Vertical  range  from  sea  level  to  at  least  500  feet  in  Tamau- 
lipas; zonal  range  Arid  Tropical. 

General  characters. — In  size  and  color  of  upperparts,  including 
iron  gray  rump  patch,  resembling  L.  merriami  aseUus  but  paler  and 
more  buffy  yellowish ;  nape  with  two  lateral  black  bands  extending 
back  from  base  of  ears,  and  separated  by  a  median  band  of  buffy; 
posterior  half  of  ears  white  without  any  trace  of  black  at  tip;  white 
of  underparts  extending  up  on  flanks  nearly  as  in  £.  oallotis. 

Color  in  faded  spring  pelage. — ^Top  of  head  and  back  creamy  buff, 
thinly  washed  with  black;  sides  of  head  clearer  uid  brighter  buff; 
nape  marked  by  two  broad  black  stripes  beginning  on  posterior  base 
of  ears,  extending  back,  and  separated  by  a  narrower  median  band 
or  stripe  of  buff  similar  in  color  to  back ;  front  half  of  ears  dark  buff; 
posterior  half  white,  as  in  callotisj  with  no  trace  of  black  at  tip ;  inside 
of  ears  buff,  except  for  a  darker  shade  near  posterior  border,  a  very 
narrow  border  of  white  along  extreme  edge  and  a  darkening  of  the 
skin  near  the  tip;  this  dark  part  sometimes  edged  with  black  hairs 
on  extreme  tip ;  sides  of  head  and  shoulders  similar  to  back  but  paler 
or  less  washed  with  black;  rump,  with  sides  and  back  of  hind  legs, 
iron  gray  with  a  median  line  of  black  extending  from  base  over 
upper  surface  of  tail ;  underside  of  tail  gray ;  front  of  hind  legs  and 
top  of  hind  feet  white;  front  of  fore  l^s  and  feet  grayi^  buffy, 
sometimes  changing  to  whitish  on  tops  of  fore  feet;  underside  of 
neck  deep  buff,  bri^ter  and  more  intense  than  back;  rest  of  under- 
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parts  and  most  of  flanks  white,  almost  as  in  caUotiSj  the  white  on 
sides  ending  abruptly  against  the  iron  gray  area  on  rump  and  hind 


SkuU. — ^In  general  resembles  that  of  caUotis^  but  much  longer  and 
proportionately  narrower,  with  rostrum  broad,  heavy,  and  slightly 
tapering;  supra-  and  postorbital  processes  small  and  slender,  as  in 
L.  c.  tewiarvus^  with  a  deep  notch  in  front;  braincase  narrow  and  de- 
pressed; frontal  area  smooth  and  slightly  arched,  as  commonly  seen 
in  L.  c.  merriami  and  L.  calif ornicus;  basioccipital  rather  narrow  and 
not  much  constricted  posteriorly,  with  sides  but  slightly  curved. 

Average  meoMtrements  (6  adults), — ^Total  length,  587;  tail  verte- 
brae, 72;  hind  foot,  136;  ear  from  notch  in  dried  skin,  110.6. 

Remarks. — ^This  well-marked  species  was  described  originally  as  a 
subspecies  of  Z.  merriami.  A  more  careful  examination  of  the  ma- 
terial shows  that  its  relationships  are  with  the  members  of  the  white- 
sided  L.  callotis  group.  Superficially  the  color  of  the  upperparts 
resembles  merriami^  but  the  lack  of  a  black  patch  on  the  posterior 
half  of  the  ear  at  the  tip  and  the  white  flanks  (somewhat  obscured 
in  some  of  the  original  specimens)  are  strong  characters  which  place 
it  in  the  callotis  group. 

Total  number  of  specimens  examined  6,  from : 

Tamanlipas  (Mexico):  Alta  Mlra,  6. 

LEPUS  FLAVIGULARIS  Wagweb. 

Tehuantepbc  Jack  Rabbit. 

Lepus  callotis  var.  y  flavigularis  Wagner  in  Schreber's  S9.ugthiere  Suppl.  IV, 
pp.  106-107,  1884.  Type  from  Mexico  (probably  near  Tehuantepec  City, 
Oaxaca ) ;  in  Monaco  Museum ;  collected  by  Karwinski. 

Geographic  distribution. — Coastal  plains  and  bordering  foothills 
on  southern  end  of  Isthmus  of  Tehuantepec,  in  southern  Oaxaca,  and 
thence  along  Pacific  coast  to  beyond  Tonala,  Chiapas.  Vertical  range 
from  sea  level  up  to  about  2,000  feet  in  southern  Oaxaca ;  zonal  range 
Arid  Tropical. 

General  characters, — Size  same  as  caUotis;  hair  coarse;  upperparts 
bright  ochraceous  buff  strongly  washed  with  black;  ears  entirely 
buff  with  no  sign  of  black  near  tip  on  posterior  half;  nape  with  a 
black  stripe  back  from  base  of  each  ear  and  a  median  stripe  of  buff; 
flanks  and  imderparts  of  body  white ;  rump  iron  gray. 

Color  in  fresh  fall  pelage. — ^Top  and  sides  of  head  and  back  rich 
ochraceous  buff  heavily  washed  with  black;  nape  with  a  broad  me- 
dian line  of  dull  ochraceous  buff  separating  two  black  stripes  begin- 
ning on  posterior  bases  of  ears  and  extending  back;  these  black 
stripes  usually  narrow  and  tapering  posteriorly  to  a  slender  point;  in 
some  specimens,  especially  in  worn  pelage,  these  black  stripes  become 
more  or  less  obsolete,  or  exist  only  as  black  patches  on  the  posterior 
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bases  of  the  ears;  rest  of  ears  dark  ochraceous  buff,  with  a  slightly 
more  richly  colored  border  of  same  all  around  the  edge,  sometimes 
becoming  buffy  white  along  extreme  posterior  edge ;  rump,  with  out- 
side and  back  of  hind  legs,  iron  gray;  front  of  hind  legs  and  top  of 
hind  feet  white ;  middle  of  rump  divided  by  a  black  line  extending 
down  over  upper  surface  of  tail;  underside  of  tail  gray;  fronts  of 
fore  legs  vary  from  iron  gray  to  grayish  white,  becoming  paler  and 
more  buffy  on  tops  of  fore  feet;  underside  of  neck  very  rich  ochra- 
ceous buffy ;  rest  of  underparts  white,  latter  color  extending  up  over 
flanks  and  ending  abruptly,  as  in  callotia^  against  iron  gray  area  of 
rump  and  hind  legs. 

Skull. — Most  like  that  of  alleni^  with  proportionately  smaller 
bullae ;  supra-  and  postorbital  processes  short  and  broad  as  in  caUotiSj 
but  joined  more  broadly  to  skull  at  base;  the  supraorbitals  joined 
closely  to  skull  anteriorly  and  anterior  notch  nearly  or  quite  obso- 
lete, thus  giving  great  frontal  breadth;  postorbital  process  broadly 
ossified  and  attached  to  skull  posteriorly ;  postorbital  foramina  nar- 
rower than  in  most  other  species;  rostrum  compressed  laterally, 
unusually  high-arched,  and  tapering  more  rapidly  toward  tip  than 
in  callotis;  bullae  very  small,  smaller  than  in  any  other  Mexican 
jack  rabbit;  basioccipital  large,  broad,  and  strongly  constricted 
posteriorly. 

Average  measurements  (5  adults). — Total  length,  595;  tail  verte- 
brae, 77;  hind  foot,  133;  ear  from  notch  in  dried  skin,  112. 

Remarks. — In  worn  spring  pelage,  the  black  wash  on  the  back 
wears  away  and  the  buff  of  the  upperparts  fades  to  a  pale  yellowish 
shade,  but  the  rich  buff  of  the  underside  of  the  neck  changes  less  and 
is  always  conspicuous.  The  plain  yellow  ears  and  the  stripes  on 
the  nape  are  strongly  diagnostic.  This  species  appears  to  be  very 
distinct  and  to  be  wholly  tropical  in  distribution.  The  resemblance 
between  flavigularis  and  callotis  is  sufficiently  close,  however,  to 
render  it  barely  possible  that  a  series  of  specimens  covering  the  hilly 
country  between  the  valley  of  Oaxaca  and  the  Isthmus  of  Tehuante- 
pec  may  prove  them  to  be  specifically  identical. 

Total  number  of  specimens  examined  28,  from : 

Oaxaca  (Mexico):  HuUotepec,  24 ;  San  Mateo  del  Mar,  3 ;  Santa  Bfigeola  1. 

LEPtrS  GALIFOKNIGTTS  Groap  (Sab|reiiUB  XACKOTOLAOTTS). 

GRAY-SIDED   JACK    RABBITS. 

The  present  group  comprises  Lepus  californicus  and  subspecies, 
wallawalla^  richardsoni^  deserticola^  hennetti^  martirensiSy  m^gdaleruB^ 
xantiy  eremieuSy  texianus^  melanotis^  merriami^  asellus,  and  festinus 
with  the  closely  related  Z.  insularis.  L,  californicus^  including  its  sub- 
species, covers  an  enormous  territory,  and  is  by  far  the  most  widely 
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spread  of  the  jack  rabbits.  It  is  the  typical  and  well-known  jack 
rabbit  of  the  western  United  States,  where  some  fomi  occupies  all 
parts  of  the  country  from  Kansas  and  Texas  to  the  Pacific  coast  and 
from  South  Dakota  and  the  Columbia  River  to  the  Mexican  border. 
In  Mexico  it  ranges  from  the  mouth  of  the  Rio  Grande  to  the  Pacific 
coast,  including  all  of  Lower  California,  and  from  the  northern 
border  south  to  the  Valley  of  Mexico  (see  fig.  10).  This  great  area 
includes  several  life  zones  from  the  extreme  upper  border  of  the 
Arid  Tropical  up  through  the  Arid  Lower  Sonoran  and  Arid  Upper 
Sonoran  well  into  the  Transition  Zone.  Its  vertical  range  in  Mexico 
reaches  from  sea  level,  at  the  mouth  of  the  Rio  Grande,  to  about 
8,000  feet  near  the  Val-  


ley  of  Mexico.  The 
great  diversity  of  cli- 
matic and  physio- 
^aphic  conditions  in 
the  range  of  the  group 
has  resulted  in  the  de- 
velopment of  the  large 
number  of  geographic 
races  listed  above.  The 
differences  among  typ- 
ical examples  of  the 
most  divergent  sub- 
species are  so  great 
that  many  of  them 
have  been  considered 
distinct  species.  For- 
tunately, abundant  ma- 
terial is  now  available 
to  prove  the  true  re- 
lationship of  these  sev- 
eral forms  and  to  actu- 
ally demonstrate  the 
intergradation  of  such 
diverse  subspecies  as 
califomicus^  deserti- 
cola^  merriami,  and  melanotis.  The  striking  differences  between 
califomicus  and  melanotis  at  the  two  extremes  of  the  range  of  the 
group  in  the  United  States  is  equaled  by  difference  between  subspecies 
living  within  a  comparatively  limited  area  in  California.  There,  on 
the  humid  coast,  lives  the  large  dark-colored  typical  califomicus^  while 
only  a  few  miles  inlcgid,  in  the  hot  dry  San  Joaquin  Valley,  is  the  pale 
richardaoni;  and  a  little  farther  south,  on  the  Mohave  and  Colorado 
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Fig.  10.— Distribution  of  black-tailed  jack  rabbits  of  the 
Lepua  califomicus  group. 
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deserts,  is  the  still  more  different  pale  gray  deaerticola.  These 
changes  in  color  and  other  characters  within  such  short  distances  are 
indicative  of  corresponding  changes  in  climatic  conditions  and  of  the 
ready  response  of  the  species  to  such  influences. 
.  The  most  extraordinary  member  of  this  group  is  the  black-backed 
Lepua  insularis  on  Espiritu  Santo  Island,  at  the  mouth  of  La  Paz 
Bay,  Lower  California,  which  is  mentioned  in  detail  in  the  intro- 
duction. 

One  of  the  most  interesting  facts  developed  by  a  study  of  the  re- 
cent collections  is  the  proof  of  direct  intergradation  in  south  central 
Texas  between  L.  merriami,  previously  considered  a  distinct  species, 
and  L.  c,  texianus^  thus  adding  merriami  to  the  list  of  subspecies 
of  califomicus.  The  black  nape,  the  most  strongly  marked  character 
of  merriamij  is  gradually  lost  to  the  north  and  east  on  the  outskirts 
of  its  range  in  Texas.  To  the  south  merriami  grades  into  the  bla<^- 
naped  asellus  of  San  Luis  Potosi  and  this  into  the  gray-naped 
festinus  of  Hidalgo.  The  skulls  of  the  califomicus  group  have  much 
general  similarity  in  form,  although  varying  considerably  in  size 
and  minor  details.  The  strongest  differences  are  those  of  size,  and  on 
this  basis  the  subspecies  may  be  separated  roughly  into  two  groups: 

1,  Subspecies  with  large  massive  skulls,  with  heavy  rostrum  and 
broad,  heavy  jugal.  These  include  califomicus^  eremicuSj  melctnotis, 
texianus^  merriami^  and  asellus* 

2.  Subspecies  with  smaller,  lighter  skulls,  with  slenderer  rosta'um 
and  lighter  jugal.  These  are  hennetti^  martirensis^  magdalenca^  xantiy 
deserticola^  richardsoni^  wallawalla^  festinus,  and  insularis. 

The  occasional  enormous  abundance  of  some  of  the  subspecies  of 
califomicus  in  various  parts  of  the  west  causes  serious  loss  to  agri- 
culture. Throughout  the  arid  regions,  where  irrigated  crops  are 
grown,  the  black-tailed  jack  rabbits  are  among  the  most  noxious 
rodents. 
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LEPUS  CALIFORNICUS  Gray. 

California  Jack  Rabbit. 
(PI.  VII,  fig.  1 ;  PI.  VIII,  fig.  1.) 

Lepve  oalifomica  Gray,  P.  Z.  S.,  1836,  p.  88,  nomert  nudum. 

Lepus  calif ornica  Gray,  Mag.  Nat.  Hist.  (Charlesworth),  I,  pp.  586-587,  1887. 
Tj'pe  from  St.  Antoine,  California  (probably  from  coastal  slope  of  moun- 
tains near  the  Mission  of  San  Antonio,  Jolon,  Monterey  County)  ;  No. 
53.8.29.30,  British  Museum ;  collected  by  David  Douglas  in  May,  1831. 

Geographic  distribution, — Humid  coast  belt  of  California  from 
Gaviota  Pass  north  to  Cape  Mendocino,  spreading  inland  over  ex- 
treme northern  end  of  San  Joaquin  Valley,  all  of  Sacramento  Val- 
ley, up  through  the  adjacent  foothills  of  the  Sierra,  and  north 
through  Shasta  Valley  to  Rogue  River  and  Willamette  Valley  in 
Oregon.    Vertical  range  from  sea  level  at  San  Francisco  up  to  about 
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3,000  feet  altitude  on  west  slope  of  the  Sierra ;  zonal  range  mainly 
Upper  Sonoran  and  lower  border  of  the  Transition  Zone, 

General  characters. — Size,  large;  color,  darkest  of  the  jack  rabbits, 
except  Z.  insularis;  upperparts  dark  ochraceous  brown  or  dark  buffy 
brown;  lower  flanks  and  most  of  underparts  deep  ochraceous  buflf, 
sometimes  approaching  dark  salmon  buff ;  ears  dark  brown. 

Color  in  fresh  winter  pelage. — ^Top  of  head  and  upperparts  vary- 
ing from  dark  ochraceous  buffy  to  dark  salmon  buffy  strongly  washed 
with  black,  producing  a  dark  buffy  brown  color ;  sides  of  body  with 
much  less  overlying  black  than  on  back  and  shading  downward  into 
a  clearer  dark  ochraceous  buffy  (sometimes  salmon  buffy)  on  lower 
flanks  and  most  of  underparts,  but  paler  on  middle  of  abdomen; 
outside  of  hind  legs  similar  to  sides  of  body,  but  darker  or  browner; 
lower  parts  of  shoulders  and  upper  parts  of  fore  legs  brighter  and 
richer  than  sides  of  body,  becoming  deep  cinnamon  or  even  cinnamon 
rufous  in  richly  colored  specimens  and  shading  into  whitish  on  tops  of 
fore  feet;  tops  of  hind  feet  whitish  like  fore  feet,  and  contrasting 
strongly  with  color  of  legs;  underside  of  head  dull  whitish;  under- 
side of  neck  dark  dull  buff  darker  than  rest  of  underparts  and  vary- 
ing to  deep  cinnamon  or  ochraceous  cinnamon;  sides  of  nose  dull 
grayish;  orbital  area  ochraceous  buff;  nape  dark  cinnamon,  varying 
to  dark  isabella  color ;  front  half  of  ears  dark  brown  finely  grizzled 
with  cinnamon  or  dark  buff;  posterior  half  of  ears  white  with  a 
strong  black  tip  varying  from  1  to  2  inches  in  length ;  inside  of  ears 
with  a  heavy  band  of  dark  brown  along  posterior  side  next  the  nar- 
row, velvety  white  or  buffy  border ;  top  of  tail  black,  the  black  area 
extending  up  slightly  on  middle  of  rmnp;  imderside  dull  dark  buff; 
no  rump  patch. 

Color  in  svmmer. — Fading  and  bleaching  to  a  much  paler  color 
than  in  winter,  with  the  nape  becoming  buffy  grayish  and  the  under- 
parts pale  dull  buffy,  sometimes  almost  whitish. 

Postjuvenal  pelage. — Paler  than  adults;  upperparts  less  heavily 
washed  with  black,  giving  a  more  finely  grizzled,  salt  and  pepper 
effect. 

Skull. — Large;  proportionately  heavier  and  more  massive  across 
base  of  rostrum  and  frontal  area  than  in  any  other  Pacific  coast 
form ;  frontal  area  full  and  but  slightly  lower  than  plane  of  supra- 
orbital processes;  upper  outline  of  rostrum  and  frontal  region  dis- 
tinctly curved;  supraorbitals  proportionately  light  and  attached  to 
skull  by  narrow  bases  with  a  deep  open  notch  anteriorly ;  postorbital 
process  touching  skull  at  posterior  tip,  inclosing  a  large  oval  fora- 
men ;  jugal  fairly  heavy  but  distinctly  narrower  and  lighter  than  in 
the  other  large  skulled  forms  (eremicvs^  texianus^  melanotis,  merri- 
ami^  and  asellus) ;  bullae  actually  as  well  as  proportionately  smaller 
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than  in  any  other  member  of  the  group,  irregularly  rounded,  and 
often  drawn  down  posteriorly  to  a  blunt  point. 

Average  measuremenU  (5  adults). — ^Total  length,  604;  tail  verte- 
brae, 95 ;  hind  foot,  131 ;  ear  from  notch  in  dried  skin,  125. 

Bemarks. — ^W.  H.  Osgood  recently  examined  the  type  of  calif omi* 
CU8  in  the  British  Museum,  and  found  that  it  represents  the  extreme 
of  the  dark  richly  colored  form  belonging  to  the  coastal  slope  of  the 
mountains  in  middle  and  northern  California. 

San  Antonio  Mission  and  Jolon  (near  which  the  mission  is  located) 
are  in  a  hot,  arid  interior  valley,  and  specimens  from  there  are  all 
referable  to  the  pale  richardsoni.  It  is  only  a  few  miles  west  across 
the  mountains  from  San  Antonio  to  the  coastal  slope  where  the  jack 
rabbits  are  typical  dark  colored  calif omicvs^  and  it  is  no  doubt  from 
there  that  Douglas  secured  the  type  of  this  species.  In  the  coast 
mountains  between  the  interior  valleys  and  the  coastal  slope  is  the 
area  of  integradation  between  calif omicus  and  richardsoni.  South 
of  San  Luis  Obispo  along  the  coast  is  an  area  of  intergradation  be- 
tween calif omicus  and  hennetti.  Specimens  from  Santa  Maria,  how- 
ever, are  nearly  typical  calif  omicus.  Specimens  from  localities  in 
the  mountains  on  the  east  side  of  Salinas  Valley  are  referable  to 
califomicus^  though  paler  than  those  from  the  coast.  In  the  northern 
part  of  the  San  Joaquin  Valley  the  area  of  intergradation  between 
calif  omicus  and  ricliardsoni  is  broad  and  extends  to  the  basal  slopes 
of  the  Sierra  Nevada. 

There  is  more  than  the  usual  amount  of  contrast  between  the  sum- 
mer and  winter  color  of  this  form,  due,  as  in  other  cases,  to  fading. 
The  deep  rich  color  of  fall  and  early  winter  becomes  gradually  paler, 
and  from  spring  until  the  new  pelage  is  assumed  in  late  summer  or 
early  fall,  they  are  often  scarcely  distinguishable  from  winter  speci- 
mens of  the  buffy  gray  richardsoni^  and  often  do  not  differ  from 
winter  specimens  of  intermediates  between  the  two.  This  fading 
extends  even  to  the  underparts,  which  become  dull  buffy  or  even  buffy 
-whitish.  Summer  specimens  from  the  more  humid  parts  of  northern 
California  are  less  faded  than  those  from  farther  south.  The  con- 
trast between  the  colors  of  winter  and  summer  specimens  is  strik- 
ingly shown  by  series  taken  in  both  seasons  at  Marysville.  Speci- 
mens from  the  Sacramento  Valley,  Point  Reyes,  and  north  to  Hum- 
boldt Coimty  average  larger,  with  heavier  skulls  and  darker  colors 
than  from  elsewhere  in  the  range  of  true  calif  omicus^  and  represent 
the  extreme  development  of  this  fine  form.  The  most  richly  colored 
si>ecimen  examined  was  taken  November  15  at  Kings  Peak,  Himiboldt 
County.  A  specimen  from  Comstock,  Oregon,  is  nearly  typical; 
others  from  Drain  and  Rogue  River  Valley,  Oregon,  are  paler,  and 
appear  to  be  grading  toward  wallawalla. 
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Total  number  of  specimens  examined  124,  from: 

Oregon:  Ck)instock,  1;  Drain,  1;  Grant  Pass,  1;  Rogne  River  Valley,  1. 

California:  Anbnm,  1;  Badger,  2;  Baird,  1;  Bear  Valley,  San  Benito 
Ck>iinty,  8;  Belmont,  1;  Biggs,  1;  Brentwood,  1;  Briceland,  1;  Car- 
bondale,  8;  Oassel,  2;  Chlco,  2;  CShlneae  Oamp,  8;  Clorerdale,  2; 
Ck>ln8a,  6 ;  CoultervUIe,  1 ;  Elmira,  2 ;  Fairfield,  1 ;  Fort  Reading,  1 ; 
Freestone,  1;  Gait,  2;  GarbervUle,  2;  Glen  Ellen,  2;  Grafton,  1; 
Gnenoc,  4 ;  Hombrook,  1 ;  Jackson,  1 ;  Kings  Peak,  1 ;  Laguna  Ranch 
(Gabilan  Mountains),  1;  Laytonvllle,  3;  Los  Banos,  2;  Marysville 
Bottes,  4;  Merced,  1;  Milton,  8;  Modesto,  1;  Morro,  2;  Nelson,  1 ; 
Nicasio,  8;  Oakdale,  8;  Orland,  8;  Paradise^  2;  Paraiso  Springs,  2; 
Payne  Post  Office,  1 ;  Pennington,  1 ;  Petaluma,  2 ;  Petrolla,  1 ;  Point 
Reyes,  4;  Topo  Valley  (San  Benito  Ctounty),  2;  Raymond,  2;  Red 
Bluff,  7;  Ripon,  2;  Rocklin,  2;  Round  Valley,  1;  St  Johns,  1;  San 
Francisco,  1;  San  Luis  Obispo,  3;  Santa  Monica,  2;  Shasta  VaUey, 
1;  Tehema,  2;  Valley  Springs,  1;  Wheatland,  8;  Woodland,  1. 

LEPUS  CALIFORNICUS  WALLA  WALLA  Mebbiam. 

Washington  Jack  Rabbit. 

Lepu8  te^ianus  wallawalla  Merriam,  Proc.  Biol.  Soc.  Washington,  XVII,  p. 
187,  July  14,  1904.  Type  from  Touchet,  Plains  of  the  CJolumbla,  Washing- 
ton; No.  !HH.  9  ad.,  U.  S.  National  Museum  (Biological  Survey  colleo- 
tion) ;  collected  by  C.  P.  Streator,  September  18,  1800. 

Geographic  distribution. — ^Northeastem  California,  northwestern 
Nevada,  and  north  through  eastern  Oregon  and  eastern  Washington. 
Vertical  range  from  about  1,0(X)  feet  in  eastern  Washington  to  6,0(X) 
feet  in  northeastern  California ;  zonal  range  mainly  Upper  Sonoran 
extending  into  lower  part  of  Transition  2Jone. 

General  characters, — Most  like  i.  c.  deserticola  but  upperparts 
darker,  more  pinkish  iron  gray;  legs  darker,  more  pinkish  buffy; 
sides  of  abdomen  and  underside  of  neck  darker,  richer  buffy. 

Color  in  fresh  winter  pelage. — ^Top  of  head  and  back  nearly  iron 
gray  with  a  pinkish  buffy  suffusion;  paler  and  less  yellowish  than 
richardsoni  and  darker  gray  than  deserticola;  sides  of  body  paler  or 
less  washed  with  black  than  back  and  clearer  buffy ;  sides  of  abdomen 
vary  from  dull  buffy  to  dark  buffy  with  a  distinct  suffusion  of  fawn 
color;  rest  of  abdomen  usually  white  but  sometimes  washed  with 
buffy  or  dull  ochraceous  buffy,  in  latter  cases  buffy  usually  same 
shade  as  underside  of  neck;  underside  of  head  white;  orbital  area 
deeper  and  clearer  buffy  than  back ;  rest  of  side  of  head  paler  or  more 
grayish;  nape  varying  from  near  isabella  color  to  drab,  darker  than 
in  deserticola ;  outside  of  ears  on  front  half  grayish  brown,  darker 
than  deserticola^  and  more  as.  in  richardsoni;  posterior  half  of  ears 
white  with  a  broad  black  tip ;  lower  part  of  shoulders  and  outside  of 
thighs  similar  to  sides  of  abdomen  but  deeper  colored ;  front  of  fore 
legs  and  tops  of  fore  feet  vary  from  dark  buffy  gray  to  deep  cinna- 
mon buff;  outside  of  hind  legs  drab  with  a  distinct  tinge  of  fawn 
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color;  tops  and  sides  of  hind  feet  dingy  whitish,  diatinotly  underlaid 
and  tinged  with  buffy  brownish;  outside  of  front  and  hind  legs 
darker  than  in  either  ricMrdsoni  or  deserticola;  top  of  tail  black; 
underside  dingy  buff  or  grayish  buff;  no  rump  patch. 

SufMTber  pelage. — ^Much  paler  or  more  bleached  than  in  winter  and 
thus  approaching  summer  specimens  of  deserttcola  but  darker. 

Postjuvenal  pelage. — Similar  to  adults  but  with  overlying  black 
wash  on  upperparts  much  less,  thus  giving  a  generally  paler  and  more 
finely  grizzled  appearance. 

Juvenal  pelage. — Darker  and  browner  than  in  deserttcola. 

ShuU. — Scarcely  distinguishable  in  size  and  general  appearance 
from  that  of  deserttcola  but  bullae  smaller,  less  rounded;  jugals 
broader;  frontal  region  a  little  fuller  and  nearer  plane  of  supra- 
orbitals, thus  giving  a  slightly  more  arched  upper  outline  to  rostrum ; 
rostrum  slender  and  supraorbitals  small  and  light  as  in  desertioola. 

Average  measurements  {6  adults). — ^Total  length,  581;  tail  verte- 
bra, 101 ;  hind  foot,  135 ;  ear  from  notch  in  dried  skin,  114. 

Remarks. — ^This  is  a  pale  form  most  like  deserticola^  into  which 
it  intergrades  in  northern  Nevada.  In  southwestern  Oregon  and 
northeastern  California  it  grades  into  califomicus.  A  young  speci- 
men from  Cedarville,  Caliiomia,  is  as  pale  on  the  back  as  ordinary 
deserttcola^  but  the  legs  are  darker.  Specimens  from  Dana  and  Bes- 
wick,  California,  and  Umatilla,  Oregon,  are  typical  in  color,  but  are 
rather  larger  than  the  specimens  from  the  type  region.  The  type 
from  Touchet,  Washington,  is  paler  than  average  specimens,  and  thus 
more  nearly  approaches  deserticola. 

Total  number  of  specimens  examined  85,  from : 

Washington:  Touchet,  2. 

Oregon:  Antelope,  1;  Hay  Creek,  6;  Ontario,  2;  Plush,  1;  Prlnevme,  S; 
Tule  Lake,  1 ;  Umatilla,  1 ;  Willow  Junction,  1. 

Idaho:  Boise  River,  1. 

California:  Bear  Creek  Valley  (east  of  Dana),  1;  Beswlck,  2;  Bieber,  1; 
Brownell,  1;  Cedarrille,  1;  Cornell,  1;  Dana,  2;  Mllford,  2;  Mont- 
gomery Creek,  1;  Pit  River,  2;  Sierra  Valley  (Beckwith),  1;  Susan- 
rme,  1. 

LBPUS  CALIFOBNICUS  BICHARDSONI  Baohman. 

San  Joaquin  Valley  Jack  RABorr. 

(PI.  VII,  fig.  2;  PI.  VIII,  flg.  2.) 

Lepus  ricMrdsoni  Bachman,  Joum.  Acad.  Nat  Sci.  Phila.,  VIII,  pt  I,  pp. 
88-89,  1839.  Type  from  California  (exact  locality  unknown,  but  probably 
from  near  Jolon,  Monterey  Ctounty,  near  type  locality  of  califomicus) ; 
No.  A586,  Zoological  Society  collection,  London  (type  no  longer  extant) ; 
collected  by  David  Douglas  in  1831. 
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Lepus  tularenMs  Merriam,  Proc  Biol.  Soc.  Washington,  XVII,  p.  ISO,  Jalj  14, 
1904.  Type  from  Alila,  Tulare  Ck)unty,  California ;  No.  126384,  $  ad.,  U.  & 
National  Museum  (Biological  Survey  collection) ;  collected  by  Luther  J. 
Goldman,  October  25,  1900. 

Geographic  distribution. — San  Joaquin  Valley,  California,  and 
adjacent  arid  valleys  to  the  west  and  surrounding  foothills.  Vertical 
range  from  below  500  feet  in  Salinas  Valley  up  to  4,000  feet  in  moun- 
tains about  San  Joaquin  Valley ;  zonal  range  mainly  Lower  Sonoran, 
extending  lip  through  Upper  Sonoran. 

General  characters. — Smaller  than  calif  amicus;  head  and  upper- 
parts  of  body  light  yellowish  or  grayish  buff,  varying  to  a  grayer 
color  among  intergrades  with  calif  amicus  and  deserticala. 

Color  in  fresh  fall  or  winter  pelage. — ^Head,  back,  and  sides  of  body 
varying  from  grayish  buff  to  sandy  buff  (dull  cream  buff  of  Ridg- 
way)  darkened  on  top  of  head  and  back  by  a  light  blackish  wash, 
and  shading  down  to  a  deeper  buff  along  sides  of  abdomen,  lower 
part  of  shoulders,  and  on  inside  of  thighs;  underside  of  neck  still 
deeper,  darker  buff;  imderside  of  body  buffy  whitish  shading  into 
the  buffy  area  along  sides;  underside  of  head  white;  nape  pale, 
slightly  buffy  gray  behind  ears  and  becoming  pale  grayish  drab  or 
grayish  isabella  color  along  middle ;  front  of  fore  legs  similar  to  sides 
of  body  but  darkened  by  a  thin  overlying  blackish  wash;  tops  of 
fore  feet  a  little  paler  than  fore  legs ;  outside  of  hind  legs  similar  to 
sides  of  body  but  tinged  with  fawn  color;  tops  of  hind  feet  pale 
buffy  whitish;  top  of  tail  black,  underside  dull  creamy  buff;  front 
half  of  ears  on  outside  finely  grizzled  buffy  gray,  varying  to  sandy 
buff;  posterior  half  white  with  well-marked  black  tips  about  an  inch 
long;  inside  of  ear  in  front  fringed  with  dull  gray  or  buffy  grajdsh 
and  posteriorly  with  a  narrow  edge  of  whitish  near  base  and  changing 
to  rich  buffy  near  tip ;  no  rump  patch. 

Summer  pelage. — Much  paler  than  in  winter,  but  nearly  always 
with  a  distinctly  yellowish  tinge  to  upperparts. 

Skull. — Smaller  than  that  of  calif  amicus^  and  about  intermediate 
between  that  form  and  deserticala.  Compared  with  califomicus  the 
braincase  is  narrower,  frontal  area  much  more  depressed  below  plane 
of  supraorbitals;  rostrum  narrower  at  base,  slenderer,  and  more 
flattened  along  upper  outline;  supraorbitals  and  jugals  broader 
and  heavier;  buUse  actually  and  proportionately  larger  and  more 
rounded. 

Average  measurements  (5  adults). — Total  length,  570;  tail  verte- 
brae, 97;  hind  foot,  125;  ear  from  notch  in  dried  skin,  112. 

Remarks. — Lepv^  richardsoni  was  based  on  a  specimen  sent  from 
California  to  the  Zoological  Society  of  London  by  David  Douglas. 
Recent  search  in  the  British  Museum  proves  that  this  specimen  is 
no  longer  extant.    For  many  years  Lepus  richardsani  was  treated 
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as  a  £^onym  of  L.  caUfomicus  or  as  unidentifiable.  Doctor  Mer- 
nam  was  the  first  author  to  fix  definitely  a  tyi)e  locality  for  this 
animal  and  to  characterize  it  adequately .<>  Recent  collections  from 
the  vicinity  of  San  Antonio  Mission,  near  where  Douglas  obtained 
the  type  of  califomicits^  show  that  while  the  latter  occupies  the 
western  or  coastal  slope  of  the  adjacent  mountains,  a  distinct  and 
much  paler  animal  lives  in  the  hot,  arid  valley  about  the  old  mission. 
This  last  answers  closely  to  the  original  description  of  richardsoni 
and  thus  justifies  the  assumption  that  the  type  of  this  form  was 
obtained  there.  With  a  much  larger  series  of  specimens  than  was 
available  when  Leptss  tidarerms  was  described,  it  is  now  apparent 
that  all  of  the  pale  jack  rabbits  of  the  upper  Salinas  and  the  San 
Joaquin  valleys,  and  the  similarly  hot,  arid  valleys  adjacent  to 
them,  must  be  referred  to  a  single  form,  and  tularensis  thus  becomes 
a  synonym  of  richardsoni.  Specimens  from  the  bottom  of  the  San 
Joaquin  Valley,  whence  came  the  type  of  tularensis,  represent  the 
extreme  of  development  of  the  pale  form.  They  average  smaller  and 
have  lighter,  slenderer  skulls  than  those  from  near  the  type  locality 
of  richardsoni.  There  is  not  much  variation  in  color  but  a  constant 
gradation  in  size  between  the  smallest  representatives  of  richardsoni 
in  the  south  end  of  the  San  Joaquin  Valley  and  the  larger  repre- 
sentatives from  the  borderline,  where  it  approaches  the  range  of 
califomicus.  A  number  of  specimens  from  the  type  region  of 
richardsoni  are  scarcely  distinguishable  in  color  from  others  col- 
lected in  the  bottom  of  the  San  Joaquin  Valley,  but  they  average 
distinctly  nearer  californicus  in  size. 

There  is  much  individual  variation  in  this  as  in  other  forms  of 
califomicvs.  This  is  shown  most  in  the  winter  pelage,  in  which  some 
specimens  from  the  bottom  of  the  San  Joaquin  Valley  are  much 
deeper  buffy  than  others.  These,  however,  agree  in  size  with  the 
paler  and  more  typical  specimens  from  the  same  area.  As  would  be 
expected  there  is  intergradation  in  the  jack  rabbits  on  all  sides  of  the 
San  Joaquin  Valley — into  californicus  on  the  north,  east,  and  west, 
and  into  deserticola  through  Walker  Basin,  Tejon,  and  Tehachipi 
passes  on  the  southeast  and  south.  On  the  west  the  pale  richardsoni 
style  of  color  prevails  among  the  majority  of  the  jack  rabbits  over  the 
low  eastern  foothills  of  the  Coast  Range  and  into  the  dry  hot  upper 
parts  of  the  Cuyama,  Salinas,  and  similarly  situated  valleys  heading 
near  the  western  side  of  the  San  Joaquin  Valley.  Owing  to  the 
breaking  down  of  the  Coast  Range,  richardsoni  ranges  west  to  within 
a  few  miles  of  the  town  of  San  Luis  Obispo,  where  it  passes  into  true 
califomicus.  The  pale  intermediate  specimens  from  the  border  be- 
tween the  ranges  of  the  last-named  form  and  richardsoni  are  large 

•Proc.  Biol.   Soc.  Washington.  XVII,  p.  136,  July  14,  1904. 
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and  sometimes  equal  califormotis  in  size.  Intergradatioii  in  sisse  and 
color  into  the  larger  and  darker  calif  omicm  takes  place  in  the  north- 
em  end  of  the  San  Joaquin  Valley  and  along  the  lower  slopes  of  the 
Sierra.  Occasional  specimens  from  the  northern  San  Joaquin  Valley 
are  nearly  dark  enough  to  be  called  calif ornieus,  but  are  smaller,  with 
shorter  ears  and  smaller,  lighter  skulls,  thus  showing  their  identity 
with  the  paler  individuals  of  the  resident  form. 

Toward  spring  the  fresh  pelage  gradually  fades  and  loses  most  of 
the  blackish  wash  on  the  upperparts  until  summer  or  late  spring 
specimens  become  pale  sandy  yellowish  or  pale  sandy  buff  slightly 
darkened  by  blackish  on  the  back,  and  the  ears  become  light  sandy 
buff. 

Total  number  of  specimens  examined  74,  from : 

CaUf omia:  Alcalde,  1 ;  Alila,  19 ;  Bakersfleld,  3 ;  Bltterwater,  1 ;  Callente, 
2 ;  Coalinga,  1 ;  Cuyama  VaUey,  1 ;  Delano,  1 ;  Famosa,  3 ;  Five  Wil- 
low Springs,  1;  Fort  Tejon,  1;  Fresno,  1;  Huron,  6;  Jolon,  3; 
Lemoore,  1;  MUo,  1;  Orosi,  1;  Orris,  1;  Paso  Robles,  1;  Pixley,  1; 
Porterville,  2 ;  Poso,  1 ;  Priest  Valley,  1 ;  San  Emigdio,  1 ;  San  Luis 
Obispo  (east  of),  6;  Santiago  Springs,  1;  Soledad,  1;  Stanley,  2; 
Tehaehapl,  2;  Tejon  Pass,  1;  Tipton,  3;  Tulare  Lake,  2;  Visalla,  1. 

LEPUS  CALIFORNICUS  BBNNETTI  Gray. 

San  Diego  Jack  Rabbit. 

Lepu8  henneiti  Gray,  Zoology  Voy.  Sulphur,  p.  35,  pi.  14,  1844.  Tjrpe  from  San 
Diego,  California;  No.  283a,  Register  1842,  Britisli  Museum;  coUected  by 
Capt  Sir  Edward  Belcher. 

Oeographic  distribution. — Southern  California  west  of  summit  of 
Coast  Range  from  near  Gaviota  Pass  to  Mexican  border  and  south 
along  the  coast  to  San  Quentin,  Lower  California.  Vertical  range 
frwn  sea  level  at  San  Diego  up  to  about  6,000  feet  altitude  in  moun- 
tains to  the  eastward ;  zonal  range  mainly  Upper  Sonoran. 

General  characters. — Smaller  than  true  catifomicus^  with  lighter 
skull.  Color  of  upperparts  paler,  more  grayish  buffy  brown;  ears 
paler;  upperside  of  feet  brownish  buffy. 

Color  in  fresh  winter  pelage. — ^Top  of  head  and  back  pinkish  buffy, 
darkened  by  overlying  black  wash,  producing  a  grayish  buffy  brown 
effect  with  a  slightly  pinkish  tinge ;  sides  of  body  with  much  less  black 
wash  than  back  and  shading  downward  into  dark  buff,  salmon  buff,  or 
dull  ochraceous  buff  on  lower  flanks,  lower  part  of  shoulders,  inside  of 
thighs,  and  into  a  lighter  shade  of  same  over  most  of  abdomen ;  under- 
side of  head  whitish;  underside  of  neck  deep  dark  buffy  or  buffy 
fawn  color;  nape  varies  from  grayish  drab  to  cinnamon;  front  half  of 
ears  light  buffy  brown ;  posterior  half  white  with  a  well-marked  black 
tip  smaller  than  in  true  calif omicus;  tops  of  fore  feet  buffy  fawn 
color  darkened  by  blackish  tips  to  hairs,  like  front  of  fore  legs,  and 
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not  distinctly  more  whitish  ae  in  oaUfornuma;  tops  of  hind  feet  also 
nuM«  like  adjoining  psirt  of  legs;  top  of  tail  black;  underside  brown* 
ish  buffy  like  sides  oi  body ;  no  rump  patch. 

ShuU. — Similar  to  that  of  calif omicus  but  smaller  and  slenderer; 
jugals  narrower ;  buUse  larger  and  more  rounded ;  base  of  rostrum  pro- 
portionately broad  and  heavy  as  m^alifarrncue^  giving  entire  rostrum 
a  masfflve  fonn;  frontal  region  more  depressed  below  plane  of  supra- 
orbital  processes  than  in  €(dif  omicus^  giving  upper  outline  of  rostrum 
a  more  flattened  form;  supraorbitals  comparatively  light  and  narrow 
as  in  (Uj^farnvma. 

Average  measurements  {6  adults). — ^Total  length,  556;  tail  verte* 
brse,  86 ;  hind  foot,  121 ;  ear  from  notch  in  dried  skin,  114. 

Remarks. — ^This  form  is  nearly  as  dark  as  calif  amicus  but  much  leaa 
ochraceous.  Summer  specimens  are  grayer  and  the  ears  grayer  or 
paler  grayish  buflFy  than  in  caMf  omicus  at  the  same  season.  The  sides 
of  the  hind  legs  vary  from  dull  drab  to  drab  brown  or  buffy  brown* 
L.  c.  hennetti  has  a  more  restricted  range  than  most  other  forms  of 
cdliformcus.  On  the  north  it  intergrades  with  calif orrUcus^  on  the 
efist  with  deserticolaj  and  on  the  south  with  manrtirensis.  It  is  most 
like  true  calif  omicus^  with  which  it  has  long  been  confused. 

Total  number  of  specimens  examined  29,  from  : 

California:  AUiambra,  1;  Ckmst  Range  (snmmlt  on  Maclean  border),  1; 
Dulznra,  1;  Elsinore,  1;  Hueneme,  1;  Jacumba,  1;  Jamul  Greek,  1; 
Laguna  Mountains  (San  Diego  CJounty),  1;  Mountain  Springs  (San 
Diego  County),  1;  National  City,  4;  Pacific  coast  near  last  mountains 
on  Mexican  border,  1;  San  Diego,  2;  San  Diego  County  (Monument 
258  on  Mexican  boundary),  1 ;  San  Fernando,  2;  Twin  Oali:8,  2;  Win- 
chester, 1. 

Lower  Calif omia  (Meodoo):  Nacboguero  Valley,  1;  San  Quentln,  S. 

LEPUS  CALIFORNICUS  DESBRTICOLA  Meabnb. 

Colorado  Desert  Jack  Rabbit. 

hepus  temia/nus  deserticola  Meams,  Proc.  U.  S.  Nat  Mns.,  XVITI,  No.  1081* 
pp.  5^4-565,  June  24,  1896.  Type  from  western  edge  of  Colorado  Desert^ 
at  east  base  of  Coast  Range  Mountains  near  Mexican  boundary,  San 
Diego  County,  California;  No.  ffjt»  ?  ad.,  American  Museum  of 
Natural  History;  collected  by  F.  X.  Holzner,  May  7, 1894. 

Geographic  distribution. — Arid  desert  areas  of  northeastern  Lower 
California,  east  of  San  Pedro  Martir  and  Laguna  Hansen  mountains^ 
south  to  Calamahue  Bay,  and  extreme  northwestern  Sonora  in  Mex- 
ico; and  thence  north  through  southeastern  California  (east  of  Coast 
Range  and  Sierra  Nevada)  at  least  to  Mono  Lake,  through  most  of 
Nevada,  except  the  northwestern  part  north  of  Pyramid  Lake,  most 
of  Utah  and  southern  Idaho,  to  Pahsimeroi  Valley,  and  east  to 
Phoenix  and  San  Francisco  mountains  in  Arizona,    Vertical  range 
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from  below  sea  level  in  the  Colorado  Desert  to  7,500  feet  in  the  bor- 
der of  the  pine  forest  on  the  Mogollon  plateau  of  northern  Arizona, 
and  to  9,000  feet  in  the  San  Bernardino  Moimtains,  California;  zonal 
range  mainly  Upper  and  Lower  Sonoran. 

Oeneral  characters. — Slightly  smaller  than  calif omicus  with  pro- 
portionately larger  ears;  colors  rery  pale,  upperparts  ashy  gray  only 
a  little  darkened  by  black  tips  to  hairs  and  sometimes  tinged  with 
pale  buff;  middle  of  abdomen  white;  sides  of  abdomen  strongly 
buffy. 

Color  in  fresh  winter  pelage, — ^Top  of  head  and  back  pale  adi  gray, 
often  almost  whitish,  only  a  little  darkened  by  black  tips  to  hairs, 
and  often  tinged  with  pale  buff;  sides  of  head  and  body  paler  than 
back;  area  about  eyes  pale  buff  or  buffy  white;  front  half  of  ears 
varies  from  gra3rish  cream  buff  to  pale  buffy  gray;  posterior  half 
of  ears  clear  grayish  white,  usually  with  a  rather  poorly  defined 
blackish  patch  about  an  inch  long  at  tips  (sometimes  this  patch 
nearly  obsolete) ;  the  black  area  not  strongly  marked  about  border  of 
ears  at  extreme  tip,  as  in  most  other  forms  of  this  species ;  inside  of 
ears  bordered  on  front  edges  with  a  fringe  of  long  whitish  hairs,  at 
tips  by  a  narrow  velvety  border  of  buff,  and  along  posterior  edges 
with  white;  inside  of  ears  brownish  gray  near  posterior  border  and 
plain  gray  elsewhere ;  nape  pale  dull  cinnamon  varying  to  fawn  color 
and  pale  grayish  drab;  top  of  tail  and  line  down  base  of  rump 
black;  underside  of  tail  dull,  slightly  yellowish,  gray;  lower  part  of 
shoulders  and  fore  legs  varying  from  pale  buffy  fawn  color  to  pale 
dull  pinkish  buff;  tops  of  fore  feet  vary  from  pale  dull  gray  to  yel- 
lowish white;  an  indistinct  band  along  sides  of  abdomen  and  lower 
border  of  flanks  dull  vinaceous  buff,  sometimes  varying  to  pale  cream 
buff  with  a  slight  vinaceous  tinge;  back  and  sides  of  hind  legs  duU 
ecru  drab,  shading  into  dull  white,  often  tinged  with  dull  buff  on 
front  of  legs  and  tops  of  hind  feet ;  underside  of  neck  a  little  darker 
than  fore  legs  and  varying  from  pale  buffy  fawn  color  to  vinaceous 
drab;  rest  of  underside  of  body  white,  more  or  less  strongly  vina- 
ceous buffy  along  border  of  flanks,  as  already  noted;  rump  patch 
absent. 

In  worn  and  faded  pelage  the  upperparts  become  more  whitish 
and  the  buffy  on  sides  paler. 

Skull. — Small  and  slender,  strikingly  smaller  than  califomicus 
and  somewhat  smaller  than  in  hennetti;  rostrum  narrow  at  base  and 
slender  in  form ;  frontal  region  flattened  and  upper  outline  of  rostrum 
nearly  straight;  supraorbitals  light  and  comparatively  slender,  as  in 
calif omimis;  jugals  about  the  same  in  size  but  proportionately 
heavier;  braincase  proportionately  broader;  bullae  actually  and  pro- 
portionately much  larger  and  more  rounded. 
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Average  medsurerriervts  (5  adult^). — ^Total  length,  542;  tail  ver- 
tebrse,  88.4;  hind  foot,  122;  ear  from  notch  in  dried  skin,  124. 

Remarks. — ^This  is  a  pale  desert  form  distinctly  whitish  or  pale 
grayish  on  the  upperparts  and  pinkish  bnffy  along  the  sides  of  the 
abdomen.  To  the  west,  in  southern  California,  deaerticola  inter- 
grades  with  hennetti  along  the  eastern  part  of  the  C!oast  Range  and 
with  richardsoni  through  Tejon  and  Tehachipi  passes.  Some  winter 
specimens  from  the  Mohave  Desert  closely  resemble  richardsoni  in 
color,  and  a  specimen  taken  in  May  at  Salt  Wells  Valley  on  this 
desert  is  scarcely  distinguishable  in  color  of  the  upperparts  from  a 
specimen  of  richardsoni  taken  at  Pixley  in  the  San  Joaquin  Valley 
in  January,  but  is  more  pinkish  buffy  along  the  sides  of  the  abdomen. 
Specimens  from  Daggett,  Hesperia,  and  other  localities  on  the 
Mohave  Desert  have  a  heavier  wash  of  black  than  most  specimens  in 
other  parts  of  the  range  of  deserticola.  From  the  Colorado  Desert, 
Death  Valley,  and  Nevada  they  are  distinctly  whitish  on  the  upper- 
parts,  and  the  black  tips  to  the  long  hairs  are  so  short  that  they  form 
only  a  slight  dark  wash  over  the  underlying  pale  grayish.  The  most 
whitish  of  all  the  winter  specimens  examined  is  an  adult  female  taken 
in  October  at  Ogden,  Utah,  and  now  in  the  Merriam  collection. 
Sunmier  specimens  are  paler  and  more  bleached  than  those  in  winter 
fur.  A  series  from  the  summit  of  the  Coast  Range  in  San  Diego 
County,  California,  are  intermediate  between  deserticola  and  hennetti. 
Others  from  the  mouths  of  canyons  at  the  east  base  of  the  San  Pedro 
Martir  Mountains  and  from  Calamahue  Arroyo  in  Lower  California 
are  darker  than  typical  deserticola  and  are  intergrades  with  mar- 
tirensis.  One  Calamahue  specimen  taken  in  September  has  the  black 
on  the  back  of  the  ear  reduced  to  a  narrow  rim  about  the  tip.  This 
specimen  is  an  intergrade  with  martirensis^  and  has  the  upperparts 
buffy  gray  and  the  underparts  dull  ochraceous  buffy.  One  skin  from 
the  Cocopah  Mountains,  Lower  California,  in  faded  spring  pelage, 
has  the  black  ear  patch  nearly  obsolete.  At  Tinajas  Altas,  in  south- 
western Arizona,  there  is  intergradation  with  eremicus,  and  specimens 
from  there  might  be  referred  to  both  this  form  and  deserticola.  In 
northwestern  Nevada  deserticola  grades  into  the  closely  related  walla- 
walla.  Typical  examples  of  deserticola^  hennetti^  richardsoni^  walla- 
walla^  and  eremicus  are  readily  distinguishable,  but  the  interminable 
series  of  intergrades  between  these  forms,  where  their  ranges  touch, 
afford  many  specimens  extremely  difficult  to  place. 

Several  specimens  from  Loa,  Wayne  County,  Utah,  show  two 
color  phases;  part  of  them  are  the  typical  pale  gray  on  the  upper- 
parts,  and  the  others  are  suffused  with  a  pinkish  buffy  shade.  These 
are  good  examples  of  the  dichromatic  phases  which  commonly  occur 
among  jack  rabbits. 
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Total  number  of  specimens  examined  134,  from: 

California:  Antelope  Valley,  3;  Banner,  1;  Banning,  1;  Brawley,  1; 
Ckmst  Range  Mountains  (on  Mexican  bonndary),  1;  Colorado  Desert 
2;  Daggett,  1;  Deatli  Valley,  3;  Furnace  Creek,  1;  Garlick  Spring, 
1;  Goffs,  4;  Hesperia,  1;  Ivanpah,  2;  Lancaster,  1;  Lone  Pine,  5; 
Long  Valley,  1 ;  Mohave,  1 ;  Mohave  Desert,  east  of  Morongo  Valley, 
1;  Mono  Lake,  1;  Mexican  Boundary  Monument  230,  1;  Morongo 
Valley,  1;  Onyx,  1;  Oro  Grande,  2;  Owens  Lake.  1;  Owens  Valley 
(Bolton),  1;  Palm  Spring,  1;  Panamint  Mountains,  1;  Proridoice 
Mountains,  1;  Salt  Well  Valley,  1;  San  Felipe  Valley,  5;  Saratoga 
Springs,  1;  Strawberry  Valley  (San  Jacinto  Mountains),  1;  Teha- 
chipi,  1 ;  Vallecito,  6 ;  Victorville,  3 ;  Walker  Basin,  1 ;  Whitewater,  3. 

Arizona:  Beal  Spring,  13 ;  Beaver  Dam,  1 ;  Fort  WTiIpple,  1 ;  Kingman,  1 ; 
Phoenix,  2;  San  Francisco  Mountain,  2;  Texas  Hill,  1;  Tinajas 
Altas,  2. 

Nevada:  Battle  Mountain,  1;  Carson,  2;  Fallon,  2;  GardnervUle,  1: 
Grapevine  Mountains,  1;  Indian  Creek,  1;  Lovelocks,  2;  Newark 
Valley,  1;  Pahranagat  Valley,  2;  Pahrump  Valley,  2;  Paradise,  1; 
Vegas  Valley,  1. 

Utah:  Beaver,  1;  Beaver  Hills,  1;  Buckskin  Valley,  1;  CsLve  Fort,  1; 
KeHon.  1 ;  Loa.  4 ;  Nephl,  1 ;  Ogden,  7 ;  Provo,  1. 

Idaho:  Arco,  1;  Blackfoot,  1;  Sawtooth  National  Forest,  8. 

Lower  California  (Mexico):  Calamahue,  1 ;  C3ocopah  Mountains,  1 ;  Esper- 
anza  Canyon,  2 ;  San  Felipe  Bay,  3. 

LBPUS  CALIFORNICUS  BRBMICU8  AiXBir. 

Akizona  Jack  Rabbit. 

Lepus  texianus  eremicua  Allen,  Bull.  Am.  Mus.  Nat  Hist.,  N.  Y.,  VI,  pp.  347- 
348.  (Author^s  separates  published  December  7,  1894.)  Type  from  Fair- 
banks, Cochise  County,  Arizona;  No.  f^f,  $  ad.,  American  Museum 
of  Natural  History ;  collected  by  W.  W.  Price  and  B.  C.  Condit,  March  5, 
1894. 

Geographic  distribution, — Northern  Sonora  (Hermosillo) ,  Mex- 
ico, north  throughout  southern  Arizona  east  of  Phoenix  and  south 
of  the  high  mountains;  also  along  the  border  in  southwestern  New 
Mexico  and  extreme  northwestern  Chihuahua  nearly  to  the  Hachita 
Mountains.  Vertical  distribution  from  about  2,000  feet  west  of 
Tucson  to  5,000  feet  near  Wilcox;  zonal  distribution  mainly  Lower 
Sonoran,  extending  up  into  lower  part  of  Upper  Sonoran  Zone. 

General  characters. — Similar  in  size  to  texianus;  color  much  paler 
and  lighter  than  califomicus^  but  darker  and  more  buffy  on  upper- 
parts  and  on  sides  of  abdomen  than  texianus;  ears  browner  and 
much  darker,  contrasting  with  color  of  back. 

Color  of  winter  pelage. — ^Top  of  head  and  back  varying  from  dark 
cream  buff  to  light  pinkish  buff  strongly  washed  with  black;  the 
underlying  dusky  zone  of  color  on  tips  of  underfur,  below  the  buffy 
ground  color  of  the  back,  much  darker  in  eremicus  than  in  deserti- 
cola  or  teodanus^  darkens  general  color  of  back,  especially  in  worn 
pelage;  sides  of  head  and  body  paler  and  less  washed  with  black 
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than  upperparts,  but  darker  than  in  texianus;  nape  dull,  slightly 
vinaceous  buff  strongly  washed  with  gray;  front  half  of  ears  slightly 
grayish  buffy,  darker  and  browner  than  in  texianus^  and  much  darker 
than  back;  posterior  half  of  ears  clear  white  with  a  well-marked 
black  tip  an  inch  broad  and  forming  a  terminal  black  border ;  inside 
of  ears  bordered  in  front  by  a  fringe  of  pale  buff  hairs  and  on 
posterior  edge  by  a  narrow  border  of  velvety  white ;  inside  this  white 
edge,  color  buffy  brown  like  outside  of  ears;  fore  legs  vary  from  dull 
pinkish  buff  to  nearly  ochraceous  buff,  shading  into  grayish  white, 
grizzled  with  dusky  on  tops  of  fore  feet;  outside  of  hind  legs  vary- 
ing from  dull  gray  with  a  vinaceous  tinge  to  dull  grayish  buff; 
underside  of  neck  dark  buff,  sometimes  with  a  slight  vinaceous  shade ; 
along  each  side  of  abdomen  and  inside  of  thighs,  and  shading  into 
color  of  flanks,  a  more  or  less  well-marked  band  of  buff  usually 
present,  but  sometimes  scarcely  noticeable,  nearly  as  in  texianus; 
rest  of  underparts  (underside  of  head  and  most  of  abdomen)  white; 
no  rump  patch. 

Skull. — Large  and  massive,  nearly  equaling  calif onvicus  in  size, 
but  rostrum  narrower  at  base,  giving  it  a  slenderer  form  through- 
out; frontal  region  only  slightly  more  depressed,  and  upper  outline 
of  rostrum  nearly  as  much  curved ;  supraorbitals  and  jugals  broader 
and  heavier;  molar  series  heavier;  bullee  much  larger  and  more 
roimded,  proportionately  larger  than  in  deserticola;  skull  bearing 
a  close  general  resemblance  to  those  of  texianus^  melanotisy  and 
merriami. 

Average  measurements  (5  adults). — Total  length,  595;  tail  verte- 
brae, 99.8 ;  hind  foot,  134 ;  ear  from  notch  in  dried  skin,  123. 

Remarks. — This  form  has  a  comparatively  restricted  range,  mainly 
in  southern  Arizona.  It  lacks  a  pale  rump  patch,  and  this,  combined 
with  its  darker,  more  buffy  colors,  distinguishes  it  from  texianus. 
The  darker  colors  separate  it  from  deserticola.  The  entire  upper- 
parts  of  typical  specimens  are  nearly  uniform  dull  brownish  buffy, 
somewhat  like  hennetti  in  the  pinkish  brown  tinge  of  the  buffy,  but 
are  paler  than  that  form.  There  is  considerable  individual  varia- 
tion. One  specimen  from  Tucson,  Arizona,  is  pale  buffy  gray  on 
upperparts,  much  as  in  texianus^  but  is  more  heavily  washed  with 
black. 

Total  number  of  specimens  examined  32,  from : 

Arizona:  Agua  Dulce,  1 ;  Camp  Grant,  1 ;  Casa  Grande,  1 ;  Fairbanks,  1 
Fort  Bowie,  1;  Fort  Huachuca,  5;  Fort  Lowell,  3;  Fort  Verde,  3 
Huachuca  Mountains,  1;  Lochiel,  1;  Oracle,  2;  Pinal  County,  1 
RlUito^  Cre^  1 ;  east  side  Santa  Rita  Mountains,  1 ;  Tucson,  2 
Wilcox,  1. 

New  Mexioo:  35  miles  west  of  £1  Paso,  1. 

Chihuahua  (Mexico):  Coloaia  Garcia,  1;  San  Bernardino  ranch,  1. 

Sonora  (Meadco) :  Hermosillo,  1 ;  Poso  de  Luis,  1 ;  Santa  Cruz,  1. 
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LBPUS  CALIFORNICUS  TE3XIAKUS  Watkbhouse. 

Texas  Jack  Rabbit. 

Lepua  tewianus  Waterbouse,  Nat  Hist  Mamm.,  II,  p.  13d,  1848.    Type  probably 

from  western  Texas;  was  in  collection  of  Zoological  Society  of  London  (no 

longer  extant). 
Lcpus  texianus  griseus  Meams,  Proc.  U.  S.  Nat  Mus.,  XVIII,  No.  1081,  pp.  554 

and  562,  Jnne  24,  1896.    Type  from  Fort  Hancock,  El  Paso  Ck)unty,  Texas; 

No.  ilHh  $  ^^f  U.  a.  Naticmal  Museum ;  collected  by  Dr.  E.  A.  Meams, 

June  22,  189a 
Lepua   (Jlacrotolagus)    tesianua  micropua  Allen,  Bull.  Am.  Mu&  Nat.  Hist, 

N.  Y.,   XIX,   p.  605   (author's  separates  published  November  12,   1903). 

Type   from   Rio   del   Bocas,   northwest   Durango,   Mexico    (altitude   6,800 

feet) ;  No.  21251,  S  ad.,  American  Museum  of  Natural  History;  collected 

by  J.  H.  Batty,  February  12,  1903. 

Geoffrapkic  distribution. — Northern  Durango,  Mexico,  north 
through  Chihuahua,  arid  western  Texas  (except  northern  Pan- 
handle), New  Mexico  (except  northeastern  part),  northeastern  Ari- 
zona (valley  of  Little  Colorado  River),  and  southwestern  part  of 
Colorado.  Vertical  range  from  about  1,500  feet  above  Del  Rio, 
Texas,  to  7,500  feet  altitude  on  mountains  of  New  Mexico;  zonal 
range  mainly  Upper  Sonoran,  but  extending  down  into  Lower 
Sonoran  and  up  in  summer  into  lower  border  of  Transition  Zone. 

General  characters. — A  large,  long-eared,  light-colored  form  about 
the  size  of  eremieus  but  much  paler ;  the  upperparts  pale  buffy  gray 
darkened  by  a  light  overlying  wash  of  black  and  with  a  fairly  well- 
marked  whitish  gray  rump  patch,  underside  of  body  white,  with 
only  slight  traces,  if  any,  of  buffy  along  sides  of  abdomen. 

Color  in  fresh  pelage. — Top  of  head  and  back  pale  slightly  buffy 
gray,  usually  darkened  a  little  by  a  thin  overlying  wash  of  black,  the 
buffy  tinge  varying  from  pale  creamy  to  pale  pinkish  buffy;  sides  of 
head  and  body  grayer,  being  paler  and  without  the  black  wash  of  the 
back;  rump  paler  and  more  grayish  white  than  back,  forming  a 
fairly  well-marked  rump  patch;  middle  of  rump  and  top  of  tail 
marked  by  a  strong  black  line ;  underside  of  tail  whitish  or  whitish 
gray;  front  half  of  ears  rather  dark  buffy  gray  varying  to  grayish 
buffy,  nearly  always  darker  than  back;  posterior  half  of  ears  pure 
white  with  a  well-marked  black  tip  about  an  inch  long  and  a  narrow 
black  border  extending  around  rest  of  tip ;  the  lower  border  of  black 
tip  usually  ends  abruptly  against  white  area  of  ear,  though  some- 
times with  indications  of  a  narrow  buffy  area  intervening,  especially 
in  some  specimens  from  southwestern  Colorado;  border  of  ear  along 
front  of  inside  dull  buffy,  and  posteriorly  satiny  white,  changing  to 
buff  or  ochraceous  buff  next  to  black  border  about  tip ;  nape  varying 
from  drab  to  6cru  drab  and  light  fawn  color,  overlaid  with  gray  tips 
of  hairs;  fore  legs  vary  from  dull  buffy  or  buffy  gray  to  pale  dull 
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grayish  fawn  color,  sometimes  with  a  vinaoeous  tinge;  tops  of  fore 
feet  lightly  grizzled  with  dusky  and  varying  in  general  shade  from 
pale  dull  buffy  gray  to  rather  dark  dull  gray  and  to  dark  dull  buffy; 
back  and  outride  of  lower  hind  legs  vary  from  dull  vinaceous  gray  to 
drab  gray ;  tops  of  hind  feet  whitish ;  underside  of  neck  usually  dark 
colored,  varying  from  rich  fawn  color  to  cinnamon  fawn  color  and 
dull  slightly  pinkish  drab. 

Worn  pelage, — The  pelage  of  upperparts  first  bleaches  to  a  paler 
more  whitish  gray  and  then  wears  down  to  the  dusky  brownish  of  the 
underfur,  when  the  color  becomes  much  darker  and  strikingly  dif- 
ferent in  appearance  from  the  pale  freshly  pelaged  specimens. 

SkuU. — Slightly  smaller  than  in  calif omicus  and  agreeing  closely 
with  that  of  eremicuSj  from  which  it  differs  in  its  slenderer  rostrum, 
more  flattened  and  depressed  frontal  region,  and  less  curved  upper 
outline  to  rostrum ;  supraorbitals  similar;  jugals  broader  and  heavier; 
bullae  a  little  smaller.  The  buUee  and  supraorbitals  in  specimens  from 
the  region  near  El  Paso,  Texas,  average  larger  than  from  elsewhere 
in  the  range  of  texianus. 

Average  measurements  (6  adults). — ^Total  length,  606;  tail  verte- 
brae, 85 ;  hind  foot,  133 ;  ear  from  notch  in  dried  skin,  123. 

Remarks. — ^The  original  locality  of  the  type  of  Lepus  texianus  was 
not  known,  but  on  the  strength  of  a  statement  by  J.  W.  Audubon  that 
it  was  the  same  as  a  species  from  Texas  soon  to  be  described  under 
that  name  by  Audubon  and  Bachman  in  the  Quadrupeds  of  North 
America,  Waterhouse  accepted  the  name  and  habitat  for  his  species. 
A  careful  reading  of  the  description  of  L.  texianus  Audubon  and 
Bachman,'  especially  the  statement  that  one  of  their  specimens  had 
a  black  patch  on  the  posterior  base  of  each  ear  and  the  other  one  a 
brown  patch  in  the  same  places,  shows  conclusively  that  they  had  in 
hand  not  the  L.  texianus  of  Waterhouse  but  the  animal  since  called 
Lepus  merriami.  The  Audubon  and  Bachman  specimens  were  prob- 
ably collected  by  J.  W.  Audubon,  whose  travels  in  Texas  during  his 
two  visits  in  1845  and  1849  were  almost  wholly  within  the  known 
range  of  L.  merriami. 

Unfortunately  the  type  of  L.  texianus  Waterhouse  appears  to  have 
been  lost,  since  there  is  no  record  of  its  receipt  by  the  British  Museum 
with  the  rest  of  the  Zoological  Society  collection  and  no  trace  of  it 
can  be  found.  The  original  description  of  texianus^  however,  fits  the 
animals  of  arid  west  Texas  so  closely  that  there  is  little  doubt  the 
name  belongs  there.  West  Texas  may  thus  be  considered  the  type 
region  of  Lepus  texianus  Waterhouse. 

Texiamis  is  the  palest  and  least  buffy  of  any  of  the  forms  of  caU^ 
f amicus  except  deserticola;  it  is  even  paler  than  the  latter  on  the 
underparts,  owing  to  the  smaller  amount  of  buffiness  along  the  sides 

« Quadrupeds  of  North  America,  III,  pp.  156-159,  1854. 
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of  the  abdomen.  The  pale  gray  rump  patdi  divided  by  the  Mack 
line  from  the  tail  is  one  of  its  strangest  characters.  Summer  speci- 
mens of  typical  teadamts  are  often  distinctly  pale  gray,  almost  as  in 
de&erticola^  but  may  be  distinguished  by  the  darker  ears  and  legs,  the 
whiter  underparts,  and  the  pale  rump  patdi. 

It  is  a  wide-ranging  form,  and  in  addition  to  the  usual  amount  of 
individual  variation  there  is  the  geographic  variation  shown  by 
gradation  toward  the  neighboring  subspecies.  A  specimen  from  35 
miles  west  of  El  Paso,  Texas,  is  nearly  typical  eremicus^  though  most 
specimens  from  that  district  evidentiy  are  texianvs.  Specimens  from 
Silver  City,  New  Mexico,  and  from  Springerville,  Holbrook,  and  the 
Painted  Desert,  Arizona,  are  slightly  yellower  than  true  texianua^  but 
their  pale  colors  and  whitish  rump  patch  show  that  they  belong  to 
this  form  though  grading  toward  eremicus.  One  individual  taken 
November  5  at  Tularosa,  New  Mexico,  is  much  darker  pinkish  buffy 
than  typical  texiarms^  wiUi  darker  gray  on  outside  of  hind  legs  and 
rump  patch,  and  the  fore  feet  more  dusky.  But  for  the  rump  patch 
this  might  pass  for  a  specimen  of  eremicua.  Others  from  Mesa 
Jumanes,  Ancho,  and  Roswell,  New  Mexico,  have  a  still  brighter 
huffy  shade,  and  are  evidently  grading  toward  melanotis.  This 
gradation  toward  melanotis  is  distinctly  shown  by  specimens  from 
north  central  and  eastern  Texas.  Specimens  from  all  west  Texas  to 
El  Paso  and  south  into  the  adjacent  parts  of  Chihuahua,  Mexico,  are 
usually  typical.  In  southern  Chihuahua  there  is  an  average  heavier 
wash  of  black  on  the  back,  but  many  specimens,  especially  from 
northern  Durango,  are  typical  in  color.  The  Durango  specimens 
have  larger  ears  than  those  from  Texas,  thus  grading  toward  asellus. 
The  darkest  colored  series  is  from  Santa  Bosalia,  southern  Chihuahua^ 
among  which  the  upperparts  have  more  of  the  buffy  tinge  than  usual 
in  addition  to  the  heavier  black  wash.  This  is  an  example  of  the 
kind  of  local  variation  that  occurs  sporadically  within  the  range  of  all 
the  widely  spread  subspecies  of  American  rabbits.  Winter  specimens 
from  southwestern  Colorado  usually  average  lighter  colored  than 
from  most  of  the  range  of  texianuSj  but  when  they  are  placed  with  m 
series  from  western  Texas  and  from  northern  Durango,  it  becomes 
evident  that  they  are  not  distinguishable  in  any  way  from  a  large 
proportion  of  typical  specimens  from  those  area^. 

In  south  Texas,  from  near  the  mouth  of  the  Pecos  River  southeast 
to  Falls  County,  lies  the  belt  of  intergradati(m  between  teman/us  and 
merriami.  From  middle  Falls  County,  Texas,  northwesterly  extends 
the  belt  of  intergradation  between  texianus  and  melanotis.  A  single 
q)ecimen  in  the  Biological  Survey  collection  from  Antioch,  Houston 
County,  in  faded  summer  pelage,  is  very  pale,  but  I  have  referred 
it  to  merriamu.  It  was  taken  on  an  isolated  prairie  in  the  wooded 
area,  and  this  individual  was  reported  to  be  the  last  of  the  colony 
which  once  lived  there. 
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In  northeastern  New  Mexico  and  north  along  both  sides  of  the 
Bocky  Mountains  in  Colorado  is  a  belt  in  which  most  of  the  jack 
rabbits  are  evidently  intergrades  between  texianua  and  melanotis^ 
being  more  buffy  than  the  former  but  paler  than  the  latter*  A  scalp 
in  the  Warren  collection,  from  Norwood,  Saji  Migud  County,  south- 
western Colorado,  taken  the  Ist  of  May,  has  mudi  buffy  yellow  on 
the  ears  as  in  melanotis;  more  than  half  of  a  series  of  ten  specimens 
collected  in  winter  at  Coventry,  in  the  same  section  of  the  State, 
have  a  distinctly  yellowish  buffy  tinge  to  the  upperparts  and  broad 
buffy  areas  on  the  backs  of  the  ears,  thus  being  an  almost  exact  inter- 
mediate between  the  pale  specimens  of  melanotis  from  eastern  Colo- 
rado and  typical  texianus.  The  great  majority  of  the  series  examined 
from  sofuthwestem  Colorado  are  of  the  gray  teooiamis  style.  Occa- 
sional individuals  occur  in  various  parte  of  its  range  which  are 
much  darker  and  more  buffy  than  ordinary,  and  closely  resemble 
typical  erenUcus.  One  such  e2Lample  is  in  the  Survey  collection  from 
Winslow,  Arizona.  The  body  is  dark  buffy  with  a  heavy  wash  of 
black  on  the  back  and  a  well-marked  buffinees  along  the  sides  of  the 
abdomen.  Similar  iudividuals  have  been  examined  from  near  El 
Paso,  Texas,  and  various  places  in  southern  New  Mexico,  where  the 
paler  texicofms  is  the  ordinary  resident  form.  Such  spedmens  merely 
represent  extreme  cases  of  individual  variation,  but  are  very  puzzling 
when  attempts  are  made  to  identify  them  without  proper  knowledge 
of  their  true  relationships. 

Total  number  of  specimens  examined  186,  from : 

Ck>lor&do:  Bayfield,  1;  Ck>Tentry,  10;  Fort  Lewis,  1;  Albangh^s  ranch 
(Montezuma  County),  1;  Norwood,  1. 

Texas:  Alpine,  1 ;  Belem,  1 ;  Chisos  Mountains,  1 ;  Colorado,  3 ;  Comstock, 
1;  El  Paso,  5;  Fort  Davis,  2;  Fort  Hancock,  1;  Fort  Lancaster,  1; 
Fort  Stockton,  1;  Franklin  Mountains,  2;  Haymond,  2;  Langtry,  1; 
Llano  Estacado  (near  32*  north  latitude),  1;  Marathon,  2;  Mona- 
hans,  1 ;  Sierra  Blanca,  1 ;  Samuels,  1 ;  Stanton,  2 ;  Strickland  Spring, 
1 ;  Terlingo  Creek,  1 ;  Toyah,  1 ;  Valentine,  1 ;  Van  Horn,  1. 

Kev  Xeocico:  Acoma,  1;  Ancho,  1;  Animas  Valley,  1;  Aztec,  1;  Burro 
Mountains,  1;  Canyon  Blanco,  2;  Capitan  Mountains,  4;  Carlsbad,  1 
Carrizalillo  Springs,  1;  Carrizozo,  1;   Chamberino,  2;   Deming,  5 
Dog  Spring  (Grant  County),  3;  Elk  Mountains,  1;  Fort  Wingate,  1 
Fruitland,  2 ;  Grants,  1 ;  Guadalupe  Mountains,  1 ;  Guadalupe  ranch, 
9;  Jarilla,  1;  Jicarilla  Mountains,  3;  La  Mesa,  4;  Lordsburg,  2 
Mesa  Jumanes,  2;  Mexican  boundary  line   (long.  30°  15'  W.),  3 
Mexican  boundary   (Monument  40,  west  of  El  Paso),  1;  15  miles 
west  of  El  Paso,  1;  Hatchita,  3;  head  of  Mimbres  River,  2;  Organ 
City,  1;  Otero  County  (between  Alamagordo  and  Dry  Canyon),  1; 
Bedrock,  2;  Roswell,  2;  Salt  Valley  (west  of  Guadalupe  Mountains), 
1;  Near  Bear  Canyon,  east  side  San  Andres  Mountains,  2;  Silver 
City,  1;  Tularosa,  1. 
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AriBona:  Holbrook,  1;  Painted  Desert,  1;  Springenrille,  6;  Winslow,  13. 

Chihuahua  (Mexico):  Casas  Grandes,  2;  Chihaahoa  City,  1;  Gnzman,  2; 
Mesquite  Spring  (near  Mexican  boundary  line),  1;  Pacheco,  1;  San 
Bernardino  ranch,  4 ;  San  Luis  Mountains,  1 ;  Santa  Rosalia,  8 ;  Still- 
water, 4. 

DoMiigo  (ICescI^*):  Rafkcho  Ballon,  10;  Rancho  Santuario,  2{  Rio  Gampo, 
1;  Rio  d^  Bocas,  6;  Rio  SesUn,  1. 

LEPUS  CALIFORNICUS  MELANOTIS  Meabns. 

Gbeat  Plains  Jack  Rabbit. 

Lepus  melanotis  Meams,  Bull.  Am.  Mus.  Nat  Hist.,  II,  No.  4,  pp.  297-303. 
February,  1890.  Type  from  border  of  Indian  Territory  [now  Oltlahoma], 
near  Independence,  Montgomery  County,  Kansas ;  No.  2422,  $  ad.,  American 
Museum  of  Natural  History ;  purchased  in  market.  New  York  City,  by  Dr. 
E.  A.  Meams,  January  27,  1890. 

Geographic  dUtributum. — Great  Plains  from  east  central  and 
northern  Texas,  northeastern  New  Mexico  and  north  through  west- 
ern half  of  Indian  Territory,  all  of  Oklahoma,  extreme  southwestern 
part  of  Missouri,  all  of  Kansas  and  Nebraska,  except  perhaps  extrane 
eastern  parts,  southwestern  Dakota,  southeastern  Wy<Hning,  and  all 
of  Colorado  east  of  Rocky  Mountains.  Vertical  range  from  less 
than  1,000  feet  near  Independence,  Kansas,  to  over  6,000  feet  on 
east  base  of  mountains  in  C!olorado;  zonal  range  mainly  Upper 
Sonoran. 

General  characters. — ^Upperparts  deep  bright  ochraceous  buffy, 
varying  to  light  bright  ochraceous  buffy;  inside  of  ears  near  tip 
usually  rich  buffy;  gray  rump  patch  large  and  conspicuous;  under- 
side of  neck  richly  colored,  varying  from  deep  vinaceous  buff  to 
deep  ochraceous  buff. 

Color  in  fresh  winter  pelage. — ^Top  of  head  and  most  of  upper- 
parts  of  body  bright  ochraceous  buffy,  varying  in  shade  and  darkened 
by  a  blackish  wash ;  sides  of  body  with  much  less  overlying  blackish 
than  back,  and  paler,  clearer  buff;  underside  of  head  and  body  bright 
clear  white;  underside  of  neck  a  brighter,  richer  color  than  in  any 
other  form  of  this  group,  varying  from  rich  bright  ochraceous  buff 
to  rich  cinnamon  buff,  or  buffy  fawn  color,  in  strong  contrast  to 
rest  of  underparts;  rump  covered  with  a  large  conspicuous  patch  of 
whitish  or  pale  gray,  more  strongly  marked  and  contrasted  with  color 
of  upperparts  than  in  any  other  form  of  caUf amicus;  middle  of 
rump  divided  by  a  broad  black  band  extending  out  over  upperside 
of  tail;  underside  of  tail  white  or  grayish  white;  nape  deep  buff 
with  a  wash  of  whitish  on  tips  of  hairs  in  fresh  pelage  but  soon 
wearing  off;  outside  of  ears  on  front  half  more  or  less  strongly  buflfy, 
sometimes  with  a  grayish  tinge;  posterior  half  of  ears  white  with 
a  short  black  patch  at  tip,  the  black  area  generally  followed  by  a 
more  or  less  well-marked  buffy  border  at  lower  end  next  the  white; 
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inside  of  ears  mainly  deep  bu%,  most  intense  near  tip,  with  a  narrow 
velvety  white  border  along  posterior  edge,  well-marked  black  border 
about  tip,  and  dusky  or  brownish  buffy  border  posteriorly ;  front  of 
fore  l^s  and  tops  of  fore  feet  buffy,  similar  to  sides  of  body  but  a 
little  darker  and  duller ;  outside  of  hind  legs  duller  and  more  grayish 
buffy  than  sides  of  body  and  darker  than  rump  patch ;  front  of  hind 
legs  and  tops  of  hind  feet  pure  white. 

SkuU. — Scarcely  distinguishable  in  size  and  proportions  from  that 
of  eremicus  except  by  the  much  smaller  and  less  rounded  buUee  and 
rather  narrow  jugals;  uppersides  of  skulls  of  melanotis  and 
eremicus  practically  the  same;  the  skull  also  closely  resembles  those 
of  merriami  and  teananiis^  but  the  bull»  decidedly  smaller. 

Average  measurements  {6  adults). — ^Total  length,  582;  tail  verte- 
brae, 80;  hind  foot,  131;  ear  from  notch  in  dried  skin,  104. 

Remarks- — ^The  preceding  description  applies  to  the  richly  colored 
typical  melanotis  from  the  semihumid  border  of  the  plains  in  eastern 
Kansas.  In  the  more  arid  regions  of  western  Kansas,  Nebraska,  and 
Colorado,  to  the  east  base  of  the  Rocky  Mountains,  all  of  the  speci- 
mens examined  are  rather  paler  and  more  grayish  ochraceous  buffy, 
the  rich  ochraceous  or  ochraceous  pinkish  tinge  seen  in  typical  speci- 
mens being  almost  or  entirely  lacking.  The  ears  of  these  western 
specimens  are  paler  than  in  true  m^lanotis^  but  more  strongly  buffy 
than  in  either  texianus  or  eremicus.  Specimens  from  Pendennis, 
Kansas,  are  pale  like  those  of  Colorado,  and  among  a  fine  series  of 
typical  melanotis  from  Onaga,  Kansas,  is  one  pale  individual  like 
those  from  Pendennis. 

To  the  south,  in  northeastern  New  Mexico  and  through  northern 
and  eastern  Texas,  there  is  a  steady  gradation  into  the  paler  and 
grayer  texianus  and  grayer  merriami. 

One  example  in  the  Burnett  collection  taken  the  middle  of  January 
at  Spring  Canyon,  Larimer  County,  Colorado,  is  very  gray  (though 
but  little  paler  than  some  individuals  from  Pendennis,  Kansas)  and 
in  general  appearance  closely  approaches  teananus.  The  upperparts, 
including  head  and  ears,  are  pale  grayish,  with  a  yellowish  buffy 
suffusion,  and  the  underside  of  the  neck  is  pale  ochraceous  buffy. 
There  is  enough  yellowish  buffy,  however,  to  place  this  specimen, 
with  others  from  the  east  base  of  the  Rocky  Mountains  in  Colorado, 
with  melanotis.  A  specimen  from  the  northwestern  part  of  Okla- 
homa is  even  paler  and  almost  pale  enough  to  be  referred  to  texianus. 

L.  c.  melanotis  extends  south  to  middle  eastern  Texas,  where  it 
grades  into  merriami.  Traces  of  the  bright  ochraceous  buffy  so  char- 
acteristic of  melanotis  are  very  evident  in  a  number  of  the  specimens 
from  along  the  extreme  eastern  border  of  the  range  of  merriami  in  the 
coast  region  of  southeastern  Texas.  There  is  also  considerable  of  the 
same  buffiness,  especially  on  the  ears  of  specimens  representing  tew- 
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ianus  from  Coventry  in  southwestern  Colorado.    In  both  these  cases 
this  buffiness  is  evidently  due  to  intergradation.    Traces  of  the  same 
thing  are  evident  in  specimens  fr<nn  the  intermediate  territory  of 
northeastern  New  Mexico. 
Total  number  of  specimens  examined  89,  from : 

Colorado:  Arlington,  1;  Bnrllngton,  1;  The  Cedars  (Baca  CJotinty),  1; 

Colorado  Springs,  4 ;  Colorado  Springs  Canyon,  1 ;  Denver,  1 ;  Lamar, 

1 ;  Monon,  1 ;  Peyton,  1 ;  Semper,  1 ;  Springfield,  1 ;  Wray,  3. 
New  HepKioo:  Clayton,  1 ;  Sattta  Bosa,  1. 
Texas:  Canadian,  1;  Golinda,  1;  Henrietta,  2;  Lipscomb,  2;  Saginaw,  1; 

TexUne,  1 ;  Vernon,  2 ;  Washburn,  2. 
Oklahoma:  Alva,  8;  Bear  River,  2;  Mount  Scott  (Wichita  Mountains),  1; 

Neutral  Strip,  2;  Red  Fork  (8  miles  west  of),  4. 
Kansas:  Cairo,  4 ;  Independence,  8 ;  Long  Island,  7 ;  Onaga,  12 ;  Pendennis, 

2 ;  Lawrence,  2 ;  Trego  County,  3 ;  Walceeney,  4 ;  Wichita,  a 
Missouri:  Stotesbury,  1. 

LEPUS  CALIFORNICUS  MERRIAMI  Meabns. 

Mebbiam  Jack  Rabbit. 

Lepus  merriami  Meams,  Preliminary  Diagnoses  of  New  Mammals  from  the 
Mexican  Border  of  the  United  States,  p.  2,  March  25,  1896  (advance  sheets 
of  Proc.  U.  S.  Nat  Mus.,  XVI H,  No.  1075,  p.  444,  May  28, 1896).  Type  frcmi 
Fort  Clark,  Kinney  County,  Texas;  No.  83797,  9  ad^  U.  S.  National  Museum 
(No.  2317,  collection  International  Boundary  Commission) ;  collected  by 
Dr.  E.  A.  Mearns,  April  6,  189a 

Oeographic  distribution. — ^AU  of  southern  Texas  from  coast  prairies 
near  Trinity  River  west  to  a  little  above  Del  Rio  on  the  Rio  Grande, 
north  to  Mason  and  Antioch,  and  south  across  the  Rio  Grande  through 
northern  parts  of  Tamaulipas,  Nuevo  Leon,  and  Coahuila,  Mexico. 
Vertical  range  from  sea  level  southern  Texas  up  to  about  5,000  feet 
in  mountains  of  Coahuila,  Mexico;  zonal  range  mainly  I^ower  Sono- 
ran  and  into  lower  border  of  Upper  Souoran  in  Coahuila,  Mexico. 

General  characters. — Size  large;  upperparts  dark  brownish  buffy; 
color  of  head  and  back  much  like  unusually  dark  specimens  of  eremt- 
cue;  nape  in  typical  examples  entirely  black  or  with  a  black  band  ex- 
tending back  from  base  of  each  ear  (in  specimens  from  northern  and 
eastern  border  of  range  black  on  nape  commonly  much  reduced  or 
absent) ;  rump  and  hind  legs  iron  gray,  contrasting  with  back;  under- 
parts  pure  white. 

Color  in  fresh  winter  pelage. — ^Top  of  head  and  back  varying  from 
dark  cream  buff  to  rich  pinkish  buff,  heavily  overlaid  with  black  on 
tips  of  hairs,  thus  producing  a  generally  brownish  buffy  shade ;  nape 
entirely  black  or  with  a  line  of  buffy  brown  down  middle,  dividing 
the  black  into  two  long  patches  extending  from  postericH*  bases  of 
ears  back  over  neck;  scmietimes  the  black  confined  to  a  limited  patch 
on  base  of  each  ear,  in  latter  case  rest  of  nape  brownish  buffy  or,  in 
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specimens  iram  n<»them  and  eastern  border  of  range^  black  of  nape 
replaced  by  brownish  or  buffy ;  front  half  of  ears  varies  from  deep 
buffy  to  grayish  buffy ;  posterior  half  white  with  a  well-marked  black 
patch  at  tip,  varying  from  one-third  of  an  inch  to  an  inch  broad,  and 
extending  around  margin  as  a  narrow,  poorly  marked  border ;  inside 
of  ears  edged  along  front  with  a  fringe  of  dark  ochraceous  buff  hairs 
and  posteriorly  by  a  narrow  border  of  satiny  white,  shading  into  ridi 
buff  about  tip;  inside  of  ears  near  posterior  border  like  front  half  of 
outside;  rump  and  outside  of  hind  legs  iron  gray,  forming  a  distinct 
rump  patch;  tops  of  hind  feet  white;  upper  side  of  tail  black,  the 
black  extending  up  rump  as  a  strong  median  line;  underside  of  tail 
dull  dark  gray ;  front  of  fore  legs  and  tops  of  feet  dull  buffy  gray, 
more  or  less  strongly  grizzled  with  dusky  and  sometimes  strongly 
washed  with  dusky  brown;  underside  of  neck  rich  pinkish  buff;  rest 
of  underparts  pure  white. 

SkulL — Practically  indistinguishable  from  that  of  teadamis  and 
much  like  those  of  eretmcus^  melanotis^  and  aseUiu;  differs  from  oaU- 
fomictcs  in  its  more  massive  form  with  higher  arched  upper  outline, 
especially  over  the  middle;  rostrum  heavier  at  base;  i^orter  and 
stouter  in  general  form ;  occipital  outline  more  strongly  arched ;  jugal 
broader  and  heavier;  molar  series  heavier. 

Skulls  from  the  Golf  coast  region,  Brownsville,  Padre  Island,  East 
Bernard,  and  Houston  are  smaller,  with  smaller  bullse  than  those 
from  the  type  region,  but  are  otherwise  similar. 

Average  measurements  (5  adults)  4 — ^Total  length,  592;  tail  verte- 
hndj  96k8;  hind  foot,  128;  ear  from  notch  in  dried  skin,  114. 

Remarks. — ^The  considerable  series  of  specimens  examined  from  all 
parts  of  the  wide  range  of  fnerriamd  show  that  it  is  subjected  to  much 
geographic  variation.  From  Fort  Clark,  Texas,  the  type  locality, 
southward  there  is  little  change  of  color,  but  the  ears  increase  in 
length  until  in  southern  Coahuila  on  the  Mexican  Tableland  it  grades 
into  the  larger  and  longer  eared  asellus.  From  Fort  Clark  eastward 
there  is  a  decrease  in  the  length  of  the  ears,  until  along  the  Gulf  coast 
of  Texas  (including  Padre  Island)  and  northeastern  Mexico  they 
become  distinctly  shorter.  This  decrease  in  length  of  ears  eastward 
is  accompanied  by  a  decrease  in  size  of  bullae,  a  general  increase  in 
amount  of  buffiness,  and,  toward  the  eastern  border  of  the  range,  a 
distinct  decrease  in  amount  of  black  on  the  neck.  The  shorter' ears, 
increasing  buffiness,  and  decrease  of  black  on  the  nape  in  specimens 
from  the  district  about  Houston  and  East  Bernard,  Texas,  is  direct 
gradation  between  typical  m^rriami  and  mslanotis.  The  black  nape 
is  the  strongest  character  of  typical  m^rriami^  but  it  is  lost  along  the 
extreme  northern  and  eastern  border  of  its  range  in  Texas.  On  the 
north  from  Mason  to  Antioch  the  black  on  the  nape  becomes  prac- 
tically lost,  and  is  replaced  by  brownie  buff.    Three  specimens  from 
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Mason  and  six  out  of  seven  from  Houston  are  without  black  on  the 
nape,  though  in  general  color  and  other  characters  they  are  referable 
to  merriamu  One  specimen  from  Houston  has  a  small  black  patch  on 
the  posterior  base  of  each  ear  with  a  dusky  streak  extending  back 
from  it  along  the  nape.  A  series  from  East  Bernard,  Wharton 
County,  a  little  west  of  Houston,  have  the  blade  on  the  nape  some- 
times represented  by  a  well-marked  patch,  but  often  reduced  to  a 
small  blackish  or  even  a  small  brownish  patch  at  the  base  of  the  ears. 
A  considerable  series  from  San  Antonio,  Texas,  has  been  examined, 
and,  while  evidently  referable  to  merriami^  many  specimens  show  dis- 
tinct gradation  toward  texianua.  The  black  on  the  nape  is  nearly  al- 
ways divided  by  a  median  buffy  or  buffy  gray  band,  although  this  band 
is  sometimes  very  narrow.  One  specimen  has  nearly  all  the  nape 
dull  buffy  with  a  limited  dusky  or  blackish  patch  on  the  posterior 
base  of  the  ears  and  extending  back  as  a  decreasing  narrow  stripe 
along  the  front  part  of  the  nape.  Other  specimens  have  strongly 
marked  broad  parallel  black  bands  beginning  oa  the  bases  of  the 
ears  and  extending  back  the  entire  l^igth  of  the  nape.  The  uiq)er- 
parts  of  the  head  and  body  of  the  San  Antonio  specimens  is  not  as 
dark  as  typical  merriami  but  distinctly  darker  than  texianns.  A 
February  specimen  from  Turtle  Creek,  Kerr  County,  is  the  same  in 
the  color  of  the  upperparts  as  those  from  San  Antonio,  but  the  nape 
is  plain  buffy  gray  on  the  surface,  underlaid  with  dudcy  brownifib 
underfur.  This  specimen  is  almost  an  exact  intermediate  between 
merriatnd  and  teonanus.  It  is  much  larger  than  ordinary  specimens  of 
either,  with  a  large^  massive  skull.  In  the  flesh  it  weighed  8  poimds. 
Total  number  of  specimens  examined  124,  from : 

Texas:  Alice,  1;  Antioch,  1;  Brazos  River,  1;  Brownsvme^  7;  Oorpns 
Chrlstl,  a;  CotuUn,  2;  Cttero,  5;  Del  Bio,  8;  Dos  Hecmanoa,  1;  Bagte 
lake,  1;  Eagle  Pass,  2;  East  BemarO,  11;  El  Saos,  1;  Fort  Clark, 
14 ;  Guadalupe,  1 ;  Houston,  9 ;  Llano,  1 ;  Lott,  4 ;  Mason,  3 ;  Mata- 
gorda, 2 ;  northwest  Kerr  County,  1 ;  Padre  Island,  3 ;  Port  Lavaca, 
1;  Rockport  6;  Roma,  1;  San  Antonio,  18;  San  Diego,  1;  Seguin, 
1 ;  Turtle  Creek,  Kerr  County,  1 ;  Victoria,  5. 
TamauUpas  (Xezico):  Camargo,  2;  Matamoros,  8;  Mi«,  1;  Noero  La^ 

redo,  1. 
Nuevo  Leon  (Mexico):  Lampazos,  2;  Santa  Catarina,  2. 
Coahulla  (Mexico):  Monclova,  1;  Sabinas,  1. 

LEPU8  CALIPORNICUS  ASELLUS  MttLEB. 

Sabt  Luis  Potosi  Jack  Rabbit. 

Lepus  a$ellU8  MUler,  Proc.  Acad.  Nat.  Sci.  Pbtlad^ttAila,  pp.  880-881,  October, 
1899.  Type  from  San  Luis  Potosi,  MeKtco ;  Ko.  {{fHr  $  ad^  U.  S.  National 
Museum ;  coUected  by  P.  L.  Jouy,  October  22, 1891. 

Oeographic  diitribution, — Central  eastern  part  of  Mexican  Table- 
land from  southern  Coahnila,  Nuevo  Leon,  and  extreme  western 
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Tamaulipas  southwest  through  San  IaiIs  Potosi,  Zacatecas,  and 
Aguas  Calientes  to  northeastern  Jalisco.  Vertical  range  from  about 
3,600  to  7,600  feet  altitude  in  San  Luis  Potosi;  zonal  range,  Upper 
and  Lower  Sonoran  zones. 

General  characters. — Like  merriami  but  with  much  larger  and 
grayer  ears. 

Color  in  aU  pelages. — General  coloration  the  same  as  in  typical 
merriami^  but  ears  less  buffy  and  grayer;  hind  legs  a  little  browner 
and  tops  of  hind  feet  grayer. 

ShuU. — Scarcely  distinguishable  from  merriami  and  texianus^  but 
averaging  a  little  larger  with  larger  bullae  and  broader  jugals; 
basioccipital  long  and  narrow. 

Average  measurements  (6  adults). — ^Total  length,  689;  tail  verte- 
brae, 76 ;  hind  foot,  126 ;  ear  from  notch  in  dried  skin,  124. 

Remarks. — ^The  type  of  aseUus  was  described  erroneously  as  having 
a  gray  nape.  This  was  due  to  the  make-up  of  the  skin,  in  which  the 
nape  is  drawn  into  a  fold  in  such  a  way  that  the  black  area  is  com- 
pletely hidden,  but  it  can  be  found  by  manipulating  the  sldn.  That 
the  black  nape  is  fully  as  conspicuous  in  this  form  as  in  true  m^r- 
riami  is  shown  by  the  considerable  series  from  the  district  about  the 
type  locality  in  the  Biological  Survey  collection. 

Total  number  of  specimens  examined  26,  from : 

Coahuila  (Mexico):  Carneros,  1;  Encamaclon,  1;  Jaral,  1;  La  Ventura, 

2;  SaltlUo,  2. 
Knevo  Iieon  <Meatlco):  Miqtilliaaiia,  8. 
San  Iiui»  F<»tosi  (Heodoo):  Arena!,  1;  Hadenda  La  Pacada,  1;  Rio 

VerAe*  1 ;  Ban  Luis  Potosi,  4. 
AgvLSLB  CaUente9  (Mexico):  Chicalote,  3. 
Zacatecas (Mexico):  Berrlozabal, 2 ;  Calera,  1;  Cafiitas,!;  Valparaiso,!. 

LBPUS  CALIFORNICUS  FBSTINUS  Nelson. 

Hidalgo  Jack  Rabbit. 

Lepus  festinus  Nelson,  Proc.  Biol.  Soc.  Washington,  XVII,  p.  108,  May  18,  1904. 
Type  from  Irolo,  Hidalgo,  Mexico ;  No.  53490,  $  ad.,  U.  S.  National  Museum 
(Biological  Survey  collection) ;  collected  by  E.  W.  Nelson  and  E.  A.  Gold- 
man, March  31,  1893. 

Geographic  distribution. — Southeastern  part  of  Mexican  Tableland 
in  States  of  Tlaxcala;  northern  Puebla;  Hidalgo;  northern  part  of 
State  of  Mexico;  Queretaro;  Guanajuato;  and  probably  northeastern 
Jalisco.  Vertical  range  from  about  6,000  to  8,500  feet  in  Hidalgo; 
zonal  range  mainly  Upper  Sonoran,  extending  into  upper  border  of 
Lower  Sonoran  Zone. 

General  characters. — Color  of  upperparts  dull  brownish  buffy, 
much  like  eremicus  but  back  a  little  darker;  gray  rump  patch  more 
strongly  marked  than  in  texianus;  ears  longer  and  darker,  or  more 
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buffy  brown,  than  in  either  textanus  or  eremicus;  fore  legs  dull  buff 
and  hind  legs  gray  likQ  ruinp;  underparts  white;  ears  longer  than  in 
any  other  form  of  califomioua  except  nKxrtirensis. 

Color  in  winter  pelage. — ^Top  of  head  and  back  pinkish  buff  vary^ 
ing  to  creamy  buff,  heavily  overlaid  or  washed  with  black  as  in  dark- 
est specimens  of  eremicus;  sides  of  head  and  body  grayer  and  less 
washed  with  black  than  back ;  rump  with  sides  and  back  of  hind  legs 
distinctly  gray,  som^imes  clear  iron  gray ;  line  down  middle  of  rump 
and  all  top  of  tail  black;  underside  of  tail  dull  gray;  nape  varies 
from  dusky  to  dull  buffy  fawn  color  always  washed  with  gray;  frcmt 
half  of  ears  dark  grayish  buff  or  buffy  brown,  much  darker  than 
back;  posterior  half  of  ears  grayish  white  with  a  broad  black  tip 
about  an  indi  wide,  the  black  extending  as  a  narrow  border  about 
tip  of  ears ;  inside  of  ears  gray,  fringed  along  front  edge  with  long 
dull  buffy  hairs,  and  broadly  bordered  posteriorly  with  a  band  similar 
in  color  to  front  half  of  outside;  posterior  border  nurrowly  edged 
with  velvety  white ;  front  of  fore  legs  and  tops  of  fore  feet  dull  buffy 
or  buffy  drab;  hind  legs  and  sides  of  feet  gray  like  rump;  tops  of 
hind  feet  paler,  often  whitish ;  underside  of  necfc  varying  from  baffy 
drab  to  rich  deep  buff;  rest  of  underparts  white. 

Skull. — Besembles  in  general  shape  and  proportions  the  skulls  of 
teananus,  merriami^  and  asellus^  but  much  smaller  and  lighter,  witli 
rostrum  lighter  and  more  tapering;  supraorbitals  and  jugals  lighter; 
braincase  more  inflated ;  basioccipital  small  and  bullae  smaller. 

Average  measurements  {6  adults). — ^Total  length,  552;  tail  verte- 
bne,  77.4;  hind  foot,  124;  ear  troai  notch  in  dried  ddn,  129. 

Remarks. — ^The  present  subspecies  is  the  extreme  southern  repre- 
sentative of  calif ornicus  and  extends  the  range  of  the  species  south 
to  the  Valley  of  Mexico.  It  has  a  gray  nape  and  thus  is  m^e  nearly 
like  textanus  or  eremicus  in  color  than  like  m^rriami  and  aseUus. 

Total  number  of  specimens  examined  9,  fr«n : 

Hidalgo  (Xeadco):  Irolo,  1;  Pachuca,  1;  Tulandngo,  8;  Zlmapan,  2. 
Qnerttaro  (Mexieo):  Teqaiaaalapamt  2. 

LEPUS  GALIFORNIGUS  MABTIBiBNSIS  Stowell. 

San  Pedro  Mabtib  Jack  Rabbit. 

Lepm  tnartirensis  Stowell,  Proc.  Calif.  Acad.  ScL,  ser.  2,  V,  ppt  51-52,  PL  III 
(autbor*8  separates  Issued  May  28, 1895).  Type  from  La  Grulla  Meadows, 
San  Pedro  Martir  Mountains,  Lower  California,  Mexico  (7,000  feet) ;  No. 
748,  ^  ad.,  Stanford  Uniyerslty  Museum;  collected  by  J.  M.  Stowell  and 
S.  C.  liunt,  June  80,  1893. 

Geographic  distribution. — Middle  Lower  California,  Mexico,  from 
San  Rafael  Valley,  and  southern  part  of  the  Laguna  Hansen  Moim- 
tains,  south  through  San  Pedro  Martir  Mountains  to  La  Purisima  in 
the  interior,  and  along  both  coasts  of  the  peninsula  from  San  Simon 
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River  to  Scammon  Lagoon  on  the  Pacific  side,  and  from  Calamahue 
Bay  to  Mnleje  on  the  Gulf  coast.  Vertical  range  from  sea  level  at 
San  Quentin  to  7,000  feet  altitude  in  the  San  Pedro  Martir  Moun- 
tains; zonal  range  from  Lower  Sonoran  up  through  Upper  S(moran 
and  into  the  Transition  Zone. 

General  characters. — Sisse  of  califomums^  but  with  much  larger 
ears;  color  of  upperparts  nearly  iron  gray  with  a  slight  buffy  suf- 
fusion; ears  and  head  much  grayer  than  in  ocdif amicus;  underparts 
deep  pinkish  buff,  almost  a  dark  salm<m  color. 

Color  in  winter  pelage. — ^Top  of  head  and  body  rather  dark  gray, 
tinged  with  buff  and  heavily  overlaid  with  bla<^  on  tips  of  hairs, 
giving  almost  an  iron-gray  color;  sides  of  nose  and  cheeks  clearer 
gray;  eyes  surrounded  by  a  ring  of  white  or  bright  buff;  nape  dingy 
drab;  front  half  of  ears  dark  gray  with  a  slight  shade  of  buffy,  and 
fringed  on  anterior  border  by  long  hairs  varying  from  gray  to  cin- 
namon buff;  pooterior  half  of  ears  grayish  white  with  a  broad  well- 
marked  black  patdi  at  tip  an  inch  long;  posterior  border  of  ear  on 
inside  narrowly  edged  with  velvety  white,  with  an  area  of  buffy 
brown  just  inside  this,  and  rest  of  inside  of  ear  dull  gray;  top  of 
tail  and  line  up  middle  of  rump  black;  tail  on  und««ide  dull  buffy 
fawn  color;  sides  of  body  grayer  and  washed  with  less  black  than 
back,  and  shading  into  color  of  underparts;  latter  varying  from 
deep  pinkish  buff  (often  salmon  color)  to  fawn  color,  with  a  band  of 
paler  along  middle  of  abdomen ;  underside  of  neck  darker  and  deeper 
buff  than  rest  of  underpaits,  nearly  dull  fawn  color;  tops  of  fore  legs 
betwe^i  wood  brown  and  fawn  color,  darkened  by  short  black  tips 
to  hairs;  feet  similar  to  legs  but  fade  to  dull  grayish  buffy  in  worn 
pelage;  hind  legs  drab,  with  a  vinaceous  tinge;  front  of  hind  legs 
and  tops  of  hind  feet  dull  buffy  gray,  blackish  between  toes. 

Worn  pelage. — Upperparts  of  body  dingier  gray  and  legs  and  un- 
derparts paler,  the  latter  fading  to  dull  yellowish  buff;  underside  of 
neck  dull  buffy  fawn  color. 

Postjuvenal  pelage. — ^The  nearly  grown  young  with  top  of  head 
and  back  dark  ashy  gray;  sides  of  head  and  body  clearer  gray  and 
underparts  of  body  whitish,  becoming  more  or  less  buffy  about  legs; 
underside  of  neck  buffy  fawn  color  varying  to  vinaceous  drab ;  tops 
of  feet  buffy  gray  to  whitish. 

Skull. — Slightly  shorter  and  much  more  slender  than  caUf amicus; 
braincase  and  base  of  rostrum  much  narrower,  rostrum  long  and 
slender,  with  upper  outline  flattened ;  nasals  long  and  narrow ;  frontal 
region  strongly  depressed  below  plane  of  broad,  heavy  supraorbitals ; 
jugals  averaging  a  little  heavier  than  in  ccMfamicus  and  buUoo 
strikingly  larger  and  more  rounded. 

Average  measurements  {5  adults), — ^Total  length,  568;  tail  ver- 
tebrae, 95.8 ;  hind  foot,  125 ;  ear  from  notch  in  dried  skin^  131. 
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Remarks. — ^This  subspecies  occurs  mainly  in  the  desert  middle  parts 
of  the  peninsula.  Specimens  from  Rancho  San  Antonio,  inland  from 
San  Quentin,  at  the  west  base  of  the  San  Pedro  Martir  Mountains^ 
and  from  Playa  Maria  Bay  are  intermediate  between  martiretms  and 
califomicus.  At  Calamahue  Arroyo  they  intergrade  with  deseHicola^ 
and  at  San  Ignacio  and  San  Bruno  approach  xantu  At  La  Grulla 
Meadow,  in  the  San  Pedro  Martir  Mountains,  they  live  in  the  open 
pine  forest. 

Total  number  of  specimens  examined  45,  from: 

Lower  California  (Mexico):  Calamahue,  3;  Oalmalli,  2;  Jaraguay,  1; 
Ija  Qmlla,  8;  La  Haerta,  1;  Playa  Maria  Bay,  1;  Bandio  La  Pio- 
gresa,  4 ;  Rancho  San  Antonio,  I ;  Rancho  San  Jos^  2 ;  Rancho  Santo 
Tomas,  3;  Rancho  Viejo^  7;  Rosarito,  3;  San  Bruno^  2;  San  Fer- 
nando, 2;  San  Ignacio,  1;  San  Luis  Gonzales  Bay,  1;  San  Matias 
Pass,  1 ;  San  Simon,  6 ;  Yubay,  1. 

LEPUS  CALIFORNICUS  MAGDALENE  NEL801C 

Maodalena  Island  Jack  Rabbit. 

Lepus  califomicm  magdalenm  Nelson,  Proc.  Biol.  Soc.  Washington,  XX,  p.  81, 
July  22,  1907.  Type  from  Magdalena  Island*  Lower  California,  Mexico; 
No.  146168,  $  ad.,  U.  S.  National  Museum  (Biological  Survey  collection) ; 
collected  by  E.  W.  Nelson  and  E.  A.  Goldman  November  26,  1905. 

Oeographic  distribution. — ^Magdalena  aBd  Margarita  islands,  near 
southern  ep4  ot  Lower  California,  Mexico*  Vertical  range  from  sea 
level  to  about  1,000  feet  altitude;  zonal  range  Lower  Sonoran. 

General  characters. — ^Upperparts  buffy  brown,  most  like  L.  c.  s9arUi^ 
but  more  lightly  washed  with  black,  and  general  colors  both  above 
and  below  paler;  front  of  ears  grayer  and  back  of  ears,  especially 
on  basal  half,  much  whiter;  ears  decidedly  shorter. 

Color  in  fresh  winter  pelage. — ^Top  of  head,  back,  and  sides  of  body, 
pale  pinkish  buff,  wash^  with  black  on  head  and  back,  but  with  only 
slight  traces  of  black  wash  on  sides  of  body;  sides  of  head  dull  buffy 
grayish,  becoming  nearly  cl^r  dull  gray  on  sides  of  nose  and  around 
eyes;  nape  varies  from  light  broccoli  brown  to  dusky  drab;  front 
half  of  ears  varies  from  nearly  plain  dull  gray  to  buffy  gray;  basal 
half  or  two-thirds  on  back  of  ears  pure  white,  changing  on  termi- 
nal half  or  three-fourths  of  an  inch  to  a  well-marked  black  patch, 
smaller  and  more  sharply  defined  than  in  xanti;  front  of  ears  bor- 
dered with  a  fringe  of  gray ;  tip  narrowly  edged  with  black,  and  pos- 
terior border  narrowly  edged  with  pure  white;  top  of  tail  black; 
underside  pale  grayish  buffV;  front  of  fore  legs  and  tops  of  fore  feet 
rich  pinkish  buff,  deeper  than  sides  of  body,  and  slightly  overlaid 
with  blackish ;  sides  and  back  of  hind  legs  similar  to  sides  of  body 
but  clearer  buffy;  front  of  hind  legs  and  tops  of  hind  feet  paler 
than  sides  of  legs;  underside  of  head  white;  underside  of  neck  and 
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body  nearly  unifcxin  dull  salmon  buff;  neck  sometimes  a  little  darker 
or  browner. 

Skull. — Smallest  of  all  the  subspecies  of  calif ornixms;  in  general 
form  most  like  martirensis  but  much  smaller;  rostrum  narrow  at  base 
and  slender;  frontal  area  depressed  below  plane  of  supraorbitals,  but 
less  strongly  so  than  in  martirenais;  jugals  proportionately  about  the 
same;  upper  outline  of  rostrum  similarly  flattened;  bullae  propor- 
tionately larger,  rounded;  interorbital  area  narrower  than  in  xanti^ 
rostrum  slenderer,  and  bullae  larger. 

Average  measurements  (5  aduUs). — Total  length,  535;  tail  verte- 
brae, 92.2 ;  hind  foot,  115 ;  ear  from  notch  in  dried  skin,  M. 

Remarks. — This  is  a  pale,  small-eared  insular  form  limited  to  two 
islands  lying  close  to  the  southern  diore  of  Lower  California.  The 
few  specimens  examined  from  the  adjacent  part  of  the  mainland  show 
an  approach  to  the  island  animal  either  in  color  or  size  of  ears,  but  in 
total  characters  they  must  be  classed  with  xanti. 

Total  number  of  specimens  examined  7,  from : 

Lower  California  (Mexico):  Magdalena  Island,  5;  Margarita  Island,  2. 
LBPU8  CALIFOBNICUS  XANTI  Thomas. 
Cape  St.  Lucas  Jack  RABBrr. 

Lepus  califomicus  wanti  Thomas,  Ann.  and  Mag.  Nat  Hist,  ser.  7,  I,  pp.  45-46, 
January  1,  1898.  Type  from  Santa  Anita,  Lower  California,  Mexico,  in 
British  Mtiseam ;  eorllected  by  D.  Coolidge*  Jrme  8, 1896. 

Geographic  distribntion. — Southern  part  of  Peninsula  of  Lower 
California  from  Loreto  on  the  Gulf  coast,  Scammon  Lagoon  on  the 
Pacific,  and  Comondu  in  the  interior,  south  to  Cape  St.  Lucas.  Ver- 
tical range  from  sea  level  up  to  about  4,000  feet  in  the  Cape  Region ; 
zonal  range  mainly  Lower  Sonoran  and  upper  part  of  Arid  Tropical. 

General  characters.— "Bsick  and  sides  dark,  pinkish  buffy  brown, 
approaching  the  color  of  bennetti^  but  head  and  ears  grayer  than  in 
martirensis;  underparts  cream  buff  with  a  vinaceous  tinge,  varying  to 
an  even  more  strongly  salmon  buff  color  than  in  martireiisis. 

Color  in  fresh  winter  pelage. — Top  of  head  dull  pinkish  buff,  some- 
times becoming  grayish  about  base  of  ears;  sides  of  head  gray,  a 
little  darkened  by  very  short  black  tips  of  hairs,  and  becoming  almost 
white  on  rings  about  eyes ;  top  of  back  dark  pinkish  buff  heavily 
washed  with  black;  front  half  of  ears  gray,  shaded  with  buff  and 
darkening  to  brownish  gray  toward  tips;  posterior  half  of  ears  gray- 
ish white,  shading  on  terminal  part  into  a  not  strongly  marked 
blackish  patch  about  an  inch  wide  and  darkest  about  tip  where  it 
forms  a  narrow  black  border ;  front  border  of  ear  on  inside  fringed 
with  long  grayish  or  grayish  buffy  hairs;  posterior  border  of  ear 
narrowly  edged  with  clear  white,  with  an  adjacent  grayish  brown 
band  succeeded  on  remainder  of  inner  side  by  light  gray ;  nape  dusky 
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sometimes  smoky  brown  overlaid  or  grizzled  with  buff;  line  down 
base  of  rump  and  over  top  of  tail  black ;  the  black  line  on  rump  less 
extended  than  in  califamicus;  underside  of  tail  dingy  buflfy  gray, 
varying  to  dingy  bu£;  underpart3  of  body  dull  salmon  buff  varying 
to  cream  buff  with  a  vinaceous  tinge;  underside  of  neck  varying  from 
buffy  fawn  color  to  a  salmon  buff  tinged  with  brown;  front  of  fore 
legs  and  tops  of  feet  buffy  cinnamca  darkened  by  overlying  short 
black  tips  to  hairs;  back  and  sides  of  hind  legs  and  feet  dull  drab 
with  a  vinaceous  tinge,  shading  into  paler  on  tops  of  feet 

In  worn  pelage  most  of  the  black  wash  on  upper  parts  is  lost,  and 
the  buff  both  above  and  below  becomes  much  paler,  iSading  to  a  lig^t 
creamy  buff. 

SkuU. — ^Much  sh(M*ter  than  in  eaUfomicvs,  with  supraorbitals 
broader,  jugal  smaller  and  deeply  grooved;  buUsd  much  larger  (actu* 
ally  aa  well  as  proportionately)  and  more  rounded  (but  averaging 
smaller  than  in  magdaletUB) ;  rostrum  broad  at  base  and  heavily  piNi^ 
portioned,  with  upper  outline  strongly  curved;  frontal  region  hdl^ 
nearly  plane,  with  broad,  wing-like  supraorbital  processes. 

Average  measurements  (6  advlta). — ^Total  length,  523;  tail  vert^ 
bree,  80 ;  hind  foot,  113 ;  ear  from  notch  in  dried  skin,  116. 

Remarks. — Specimens  from  San  Jos£  del  Cabo,  Santa  Anita,  and 
La  Paz  are  typical.  Those  from  Cape  St.  Lucas  are  paler,  approach- 
ing the  pale  form  on  Magdalena  Island  in  the  general  color  of  the 
body,  but  the  size  and  col<n*  of  the  ears  agree  more  nearly  with  manti. 
Three  specimens  from  Matancita,  on  the  mainlaixd  near  the  northern 
end  of  Magdalena  Island,  have  the  color  a  little  paler  than  typical 
xanti^  and  the  ears  are  small  as  in  m^gdaleruB.  A  single  specimen 
from  the  desert  plain  20  miles  west  of  San  Ignacio  has  the  head  and 
body  pale  colored  like  m^gdaleruB  with  ears  colored  like  xantij  except 
that  the  black  area  on  the  back  of  the  ears  is  restricted  to  a  narrow 
border  at  the  tip,  in  place  of  the  usual  well-marked  patch.  The 
specimens  from  Matancita  and  west  of  San  Ignacio  represent  various 
degrees  of  intergradation  between  wanti  and  m^agcUdence. 

Total  number  of  specimens  examined  27,  from : 

Lower  California  (Mexioo):  Cape  St.  Lacas,  7;  La  Pai,  5;  Matancita. 
4;  Ban  Ignacio  (20  mUes  west  of),  1;  San  Jorg^,  1;  San  Jos^  del 
Cabo,  1;  Santa  Anita,  7;  Santa  Clara  Monntalna,  1. 

LBPUS  INSUIARIS  BBYAwr. 

EspnuTU  Santo  Jack  Rabbit. 

Lepus  insularis  Bryant,  Proc.  Calif.  Acad.  Sci.,  ser.  2,  III,  p.  92,  Aprtl  23,  1891. 
Cotypes  from  Espirltu  Santo  Island,  near  La  PaB,  Gulf  of  California, 
Mexico;  Nos.  jjf,  S  ad.,  and  fj|,  9  ad.,  California  Academy  of  Sciences 
collection;  collected  by  W.  B.  Bryant,  November  2,  1890  (both  destroyed 
by  ilre  April,  1906). 
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Lcfms  edwurdH  Bemy  Salnt-Loup,  BnlL  Mas.  d'Hist  Nat^  Paris,  No.  1,  pp. 
4-6,  F^ruary,  1806.  Type  from  B!it>lritii  Santo  Island,  Gulf  of  Cali- 
fornia, Mexico ;  in  Paris  Museum ;  collected  by  Leon  Dlguet 

Geographic  dUtrihuUond — ^Espiritu  Santo  Island,  Gulf  of  Cali- 
fornia. Vertical  range  from  sea  level  up  to  about  IfiOO  feet  Lower 
Sonoran  and  upper  border  of  Arid  Tropical  Zone. 

General  characters^ — ^The  most  remarkably  colored  member  of  the 
group;  upperparts  mainly  glossy  blacky  grizzled  and  suffused  on 
sides  of  back  and  body,  and  sometimes  on  head,  with  dark  buffy  or 
reddish  brown;  underparts  dark  cinnamon  buffy  or  dusky  brown; 
ears  and  sides  of  head  grayish  dud[y;  size  smaller  than  calif OTmicus 
with  ^lorter  ears« 

Color  in  fresh  winter  pelage* — ^Top  of  head  glossy  black,  usually 
with  a  few  white  hairs  on  middle  of  crown,  and  often  more  or  less 
grizzled  with  dark  buffy  or  grayish  brown,  especially  about  base  of 
ears;  sides  of  head  blackish  grizzled  with  gray,  and  eyes  surrounded 
by  a  ring  of  nearly  clear  gray;  front  half  of  ears  blackish,  finely 
grizzled,  especially  on  basal  half,  with  gray;  posterior  half  of  ears 
gray  with  black  at  tip  reduced  to  a  narrow  black  border;  inside  of 
ears  gray,  fringed  along  front  edge  with  long  gray  hairs  and  along 
posterior  border  by  velvety  white;  nape  and  rest  of  upperparts,  in- 
cluding top  of  tail,  glossy  black  with  fine  grizzling  of  dark  cinnamon, 
or  brownish;  shoulders  and  sides  of  body  mainly  dark  buffy  or 
cinnamon  buffy,  the  cinnamon  or  buffy  becoming  clearer  downward ; 
top  of  fore  legs  and  feet  similar  to  sides  of  body,  but  a  little  more 
rusty  or  reddish;  hind  legs  like  sides  of  body;  tops  of  hind  ,feet 
paler,  sometimes  dingy  whitish,  but  tops  of  toes  always  dark  buffy 
and  between  the  toes  blackish;  underside  of  tail  dull  buffy-brown; 
underside  of  head  dark  iron  gray;  rest  of  underparts  varying  from 
dark  cinnamon  buffy  to  dusky  brown,  nearly  uniform  in  some  eases, 
in  others  the  underside  of  neck  darker  (like  sides  of  body),  and 
underside  of  body  clearer  or  lighter  buffy,  with  little  or  none  of  the 
dusky  grizzling  present  in  darker-colored  specimens. 

Skull, — ^In  size  equals  that  of  L,  c.  martirensis  but  braincase 
broader;  supraorbital  processes  narrower;  jugals  heavier,  with  deeper 
pit  anteriorly;  bullae  larger.  In  general  appearance  the  skull  of 
insvlaris  most  closely  resembles  that  of  Z.  c.  xanti^  but  larger  with 
bullae  larger  and  supraorbitals  even  more  slender  than  in  magdalenop ; 
jugals  very  heavy,  about  equaling  L.  c.  richardsoni  and  heavier  than 
in  any  form  of  calif omicna  found  in  Lower  California. 

Average  measurements  {S  adults). — ^Total  length,  574;  tail  verte- 
brae, 95.8 ;  hind  foot,  121 ;  ear  from  notch  in  dried  skin,  105. 

Remarks, — ^This  remarkable  species  is  evidently  derived  from  the 
form  of  califomicus  inhabiting  the  adjacent  mainland.    It  is  con- 
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fined  to  the  small  island  of  Espiritu  Santo  at  the  mouth  of  the  La  Paz 
Bay.  This  island  is  only  about  6  by  14  miles  in  extent,  and  is  mainly 
mountainous,  rising  to  nearly  2,000  feet  at  the  highest  point,  with 
narrow  valleys  here  and  there.  The  rabbits  are  found  mainly  in  the 
valleys  and  on  adjoining  lower  slopes  of  the  hilla  The  vegetation 
and  geological  formation,  including  the  color  of  the  rocks,  are  tiie 
same  as  those  on  the  adjacent  mainland,  from  which  it  is  separated 
by  a  channel  less  than  4  miles  broad  and  only  8  fathoms  deep  at  the 
deepest  point.  The  only  predatory  mammal  on  the  island  is  B(u* 
sariscus^  which  probably  never  molests  even  young  rabbits.  A  few 
sparrow  hawks,  buzzards,  and  caracaras  wetia  the  only  birds  of  prey 
seem  by  us.  From  this  it  is  evident  that  the  natural  enemies  of  these 
rabbits  are  few.  The  species  was  rather  numerous  in  the  valleys,  but 
much  less  abundant  than  I  have  often  seen  jack  rabbits  at  places  on 
the  mainland  of  the  peninsula. 

At  a  short  distance  insvlaria  looks  coal  black,  and  is  extraordinarily 
conspicuous  the  moment  it  appears  on  open  or  rocky  ground,  even 
when  motionless.  These  jack  rabbits  look  like  short  charred  stumps 
among  the  green  or  gray-green  vegetation,  or  on  bare  brown  hill- 
slopes. 

Espiritu  Santo  Island,  from  its  situation,  geological  character,  the 
contour  of  the  shore  on  both  sides,  and  the  formation  of  the  bottom 
of  the  shallow  dividing  channel,  evidently  formed  a  part  of  the 
mainland  at  no  very  distant  date.  Under  precisely  the  same  condi- 
tions of  climate,  vegetation,  and  other  physical  surroundings  on  the 
mainland  there  is  no  sign  of  a  tendency  toward  melanism  am(mg 
the  abundant  jack  rabbits  {L,  c.  xanti). 

Isolation  of  the  jack  rabbits  on  Espiritu  Santo  Island,  combined 
with  the  absence  of  natural  enemies  in  the  form  of  predatory  birds 
and  mammals,  has  removed  the  ordinary  necessity  for  protective 
coloration.  As  a  result  the  tendency  toward  variation  away  from 
the  type  has  had  free  play  and  resulted  in  the  remarkable  color 
development  of  Lepua  inaularis.  I  am  unable  to  suggest  any  reason 
except  that  of  isolation,  why  this  species  should  have  developed 
coloration  so  different  from  that  of  any  of  its  relatives. 

The  range  of  individual  variation  in  this  species  is  not  great,  and 
consists  mainly  of  the  varying  amount  of  cinnamon  grizzling  on  the 
black  upper  parts  and  of  dusky  grizzling  in  the  buffy  of  the  lower 
parts. 

Total  number  of  specimens  examined  19,  from : 
Lower  California  (Mexico):  Espiritu  Santo  Island,  19. 
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Bmxam  SYL  VIULOTrS  Ora^. 

STLYIIiAOns  FLOEXPAHXrS  Group   (Subgenus  STLYILAGITS). 

BASTERN  COTTONTAILS. 

The  best  known  and  most  widely  distributed  rabbits  of  North 
America  are  the  cottontails  which  live  mainly  east  of  the  Rocky 
Mountains  in  the  United  States  and  east  of  the  Sierra  Madre  in 
Mexico.  The  first  of  these  to  become  known  to  naturalists  was  the 
common  cottontail  of  the  eastern  United  States,  named  Lepus  syl- 
vaticus  by  Bachman  in  1837.  Unfortunately,  after  long  use,  thi$ 
name  proved  to  be  preoccupied,  and  was  replaced  in  1898  by  mallurus 
of  Thomas.  By  this  change  fi<mdanu8j  published  in  1890,  became 
the  oldest  name  available  for  the  species  and  to  typify  a  series  of 
species  so  closely  related  that  they  may  be  called  the  fioridanus  group. 
Large  collections  of  specimens  from  the  United  States  and  southward 
show  conclusively  that  a  single  species,  SylvUagus  fioridanuSy  covers 
an  enormous  range  extending  over  most  of  the  eastern  United  States 
from  the  Atlantic  coast  to  the  Rocky  Mountains  and  from  southern 
Ontario  to  the  Rio  Grande.  Beyond  this  to  the  south  it  ranges  from 
the  Gulf  coast  to  the  Sierra  Madre  of  Mexico  and  from  the  northern 
border  of  Mexico  south,  through  Yucatan  and  the  highlands  of 
Guatemala,  to  Nicaragua  and  Costa  Rica  (see  fig.  11).  The  range 
of  the  Horidanus  group  extends  entirely  across  the  continent  only  at 
the  Isthmus  of  Tehuantepec  and  thence  southeasterly  nearly  to  the 
border  of  Guatemala.  Under  the  varied  conditions  of  the  vast  area 
occupied  by  it,  S.  ftoridanua  has  developed  numerous  geographic 
subspecies,  as  follows:  mallurus ^  meamsi^  simtlis^  alacer^  chapmani^ 
holzneriy  subcinctuSj  reatrictus^  orizahce^  connectens^  rusaattcSj  aztecuSy 
chiapenaisy  and  yucatanicus.  In  addition  to  these,  the  closely  related 
S.  trarmtionalisj  S.  robusttis^  and  S.  cognatus  make  up  the  -floridanus 
group. 

On  the  east  coast  the  range  of  the  species  of  this  group  is  continuous 
from  southern  Maine  and  New  Hampshire,  to  Yucatan ;  on  the  Pacific 
side,  only  from  Tehuantepec  to  Guatemala.  They  occupy  the  high- 
lands on  both  sides  of  the  Isthmus  of  Tehuantepec  and  most  of  the 
elevated  interior  of  Chiapas  and,  so  far  as  we  know,  reach  their 
southern  limit  in  northern  Costa  Rica.  Northwest  of  Tehuantepec 
their  range  is  not  known  to  touch  any  point  on  the  shore  of  the 
Pacific,  either  in  Mexico  or  the  United  States,  though  on  the  moun- 
tains about  the  southwestern  border  of  the  Mexican  Tableland, 
near  the  city  of  Tepic,  Territory  of  Tepic,  and  on  the  Sierra  Nevada 
de  Colima,  Jalisco,  they  approach  within  30  or  40  miles  of  this  coast. 
The  comparatively  narrow  belt  of  coast  lowlands  and  adjacent  moun- 
tain slopes  which  separate  the  range  of  looal  representatives  of  fjoridar 


Digitized  by  LjOOQ IC 


160 


NO&TH  AHlEftlGilN  FAUl^A. 


[V0.20. 


nus  from  the  Pacific  coast  between  Tehoantepec  and  central  Sinaloa  is 
occupied  by  forms  of  a  very  distinct  species,  S.  cunictUarius;  from 
central  Sinaloa  north  to  San  Francisco  Bay  they  are  replaced  by 
subspecies  of  S.  auduhanu 

The  ranges  of  members  of  the  floridanvs  group  are  usually  limited 
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Fig.  11. — Distribution  of  the  esistem  cottontails,  Sylvttagvi^  floridanu9  group. 

to  areas  in  which  climatic  conditions  favor  abundant  growths  of  trees 
or  dense  thickets  which  afford  congenial  shelter.  Partly  wooded 
districts  traversed  by  small  streams,  such  as  are  common  in  the  Mis- 
sissippi Valley,  are  favorite  situations.  Similar  areas  in  eastern 
Mexico  and  the  pine-forested  slopes  of  the  mountains  about  the 
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Mexican  Tableland  also  are  favored  areas.  The  subapecies  of  the 
Mississippi  Valley  follow  the  long  tongue-like  extensions  of  timber 
and  brush  which  readi  westward  from  the  generally  forested  sections 
along  the  river  courses  into  the  otherwise  treeless  plains  east  of  the 
Bocky  Mountains.  One  form,  similisy  follows  the  Platte  River  and 
its  tributaries  through  western  Kansas  and  Nebraska  to  southeastern 
Wyoming,  and  across  Colorado  to  the  base  of  the  Rocky  Mountains 
near  Denver.  S.  f.  holzneri^  ro1>u8tu$^  and  cognattes  live  on  the 
timbered  upper  slopes  of  isolated  mountain  groups,  such  as  the 
Iluachucas  of  Arizona,  the  Davis  Mountains  of  west  Texas,  and  the 
Manzano  Mountains  of  New  Mexico,  while  the  surrounding  tredess 
plains  are  occupied  by  forms  of  audnhoni. 

From  the  fondness  of  its  members  for  forested  areas  the  fioridanua 
group  may  be  termed  wood  rabbits  as  distinguished  from  the  auduboni 
group  of  the  West,  which  is  characteristic  of  open  arid  plains.  S. 
transitionalis  is  the  most  strictly  forest-frequenting  species  of  the 
fiaridanus  group.  The  ranges  of  subspecies  of  fioridamcs  and  audu- 
bond  overlap  over  considerable  areas,  especially  in  Texas  and  on  parts 
of  the  Mexican  Tableland.  On  some  of  the  western  prairies  a  sub- 
species of  -fioridanus  lives  along  the  narrow  belt  of  timber  or  brush 
bordering  streams,  while  a  subspecies  of  atcduboni  occupies  the  adja- 
cent open  prairie.  Owing  to  their  arid  treeless  character,  no  repre- 
sentative of  the  -fioridanua  group  inhabits  the  plains,  which  extend 
in  a  broad  belt  along  the  east  base  of  the  Roeky  Mountains  and  the 
Sierra  Madre  from  southern  Colorado  and  southwestern  Kansas 
south  to  Zacatecas  on  the  tableland  of  Mexico. 

The  forms  of  pxridanus  occupy  several  life  zones  from  the  Tropical 
to  the  Boreal.  Two  subspecies  in  Mexico,  8,  f.  connectens  and  S.  f. 
orhabasy  have  a  combined  range  of  over  14,000  feet  in  altitude* 
Connectens  ranges  from  sea  level  in  Vera  Cruz  up  on  the  basal  slope 
of  Mount  Orizaba,  and  orizabte  ranges  thence  to  above  timberline  at 
the  altitude  named. 

The  members  of  this  group  may  be  separated  roughly  into  two 
subordinate  groups  characterized  by  color — a  gray  series  and  a  rusty 
or  brownish  one.  The  members  of  the  gray  series  occupy  the  more 
arid  parts  of  the  territory  of  the  group,  where  there  is  least  vegeta- 
tion. They  are  characterized  by  paler  color  and  by  a  rather  straighter 
and  more  tapering  rostrum.  This  series  includes  the  species  S. 
robttstus  and  S.  cognatua^  with  the  following  subspecies  of  floridarms: 
similis^  ehapmanij  hol^neri,  orizabcB^  and  aubcinctus. 

The  members  of  the  brownish  series  live  in  more  hmnid  areas 
where  vegetation  is  more  abundant  and,  in  addition  to  browner  col* 
ors,  have  the  rostrum  proportionately  heavier  and  more  decurved 
near  the  tip.     This  series  includes  8.  tranaitionalia  and  typical 
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S.  firoridantts  with  its  subspecies  maUurus^  meamsi^  ciacer^  restrictus^ 
connectens^  russatus^  aztecaSy  chiapensisj  and  yucatanicus. 

The  gray  series  occupies  the  plains  and  desert  mountains  of  the 
United  States  from  Colorado  to  the  southern  end  of  the  Mexican 
Tableland,  including  the  arid  coast  strip  of  southern  Texas  and 
adjacent  part  of  Tamaulipas.  The  brown  series  is  from  the  wooded 
parts  of  the  eastern  United  States,  the  coast  region  of  eastern  Mexico, 
and  the  heavily  wooded  mountains  of  southern  Mexico.  The  con- 
trast between  the  small  gray  chapmani  and  the  large  rusty  yucatcanir 
CU8  is  remarkable,  but  complete  intergradation  exists  through  etm- 
nectens^  russatus^  azte(yu8^  and  chiapensis. 

There  is  considerable  variation  in  the  shade  of  buff  or  ochraceous 
buff  on  the  upperparts  in  the  fresh  pelage  of  all  the  forms,  and  in 
addition  a  progressive  fading  due  in  each  case  to  the  wearing  of  the 
overlying  long  glossy  black  hairs  and  the  bleaching  of  the  buffy 
body  color.  Worn  spring  and  summer  specimens  often  have  a 
much  more  rusty  color  than  those  in  fresh  pelage.  Considerable 
individual  variations  in  size  and  proportions  of  both  body  and  skull 
occur,  thus  rendering  the  satisfactory  description  of  closely  related 
forms  extremely  difficult.  The  differences  of  color  depend  mainly 
upon  variations  in  intensity  of  the  buffy  ground  color,  and,  to  a 
certain  extent,  upon  the  abundance  of  the  overlying  long  black  hairs. 

Much  yet  remains  to  be  done  in  working  out  details  of  the  exact 
distribution  of  the  various  subspecies  of  S.  fioridanus.  The  Mexi- 
can material  shows  that  cJiajym/ini  ranges  south  through  eastern 
Mexico  and  merges  into  connectens  in  the  lowlands  of  Tamaulipas 
and  into  orizahce  on  the  eastern  part  of  the  tableland  of  Nuevo  Leon 
and  San  Luis  Potosi.  OrizdbcB  merges  into  subeinctua  in  the  south- 
central  part  of  the  tableland,  and  subeinctua  into  hoUneri  in  Jalisco 
and  southwestern  Zacatecas.  Holzneri  extends  thence  north  along 
the  Sierra  Madre  into  the  mountains  of  southern  Arizona. 

S.  robustus  and  S.  cogiiatus  are  large  pale  species,  often  indis- 
tinguishable in  color,  but  readily  separable  by  size,  proportions,  and 
skull  characters.  Both  also  resemble  holzneri  in  color.  The  skulls  of 
holzneri  and  cognatus  show  considerable  similarity  in  general  ap- 
pearance. The  skulls  of  holzneri  are  so  much  like  those  of  S.  nut- 
talli  pinetis  that  a  serious  question  arises  of  their  specific  distinction, 
to  determine  which  much  additional  material  from  the  mountains  of 
Arizona  and  central  New  Mexico  is  needed.  TTie  subspecies  of 
■floridanua  living  in  the  tropical  coast  country  of  Mexico  have  shorter, 
thinner,  and  coarser  hair  than  those  of  higher  or  cooler  areas  of  the 
United  States  and  Mexico.  The  two  southernmost  subspecies,  yuca- 
tanicus  and  chiapensis^  are  the  largest  members  of  the  group  and 
have  extremely  massive  skulls  with  the  postorbital  processes,  espe- 
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dally  in  yucatanums^  welded  to  the  skull  almost  exactly  as  in  the 
swamp  rabbits  of  the  United  States.  The  resemblance  between  the 
skulls  of  these  two  forms  and  those  of  the  swamp  rabbits  {S.  aquaU- 
cus)  in  general  shape  and  massiveness  of  proportions  is  remarkable. 
This  gives  a  good  example  of  parallel  development  in  two  very  dis- 
tinct species  from  widely  separated  regions.  The  skull  resemblance 
coupled  with  the  rather  coarse  pelage  caused  the  first  specimens  of 
yucatanicus  to  be  identified  as  aqtcaticus^  and  thus  made  an  erroneous 
record  for  the  latter  species  far  beyond  its  actual  range. 

Average  measuremenU  of  species  and  subspecies  of  the  BylvUagus  floridanus 

group. 
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Mlcco    and    Klssimmee, 

Florida. 
Balelgh,  North  Carolina. 

Central    Minnesota,   and 

Delavan,  Wisconsin. 
Northwestern  Nebraska. 

Stillwell,  Oklahoma,  and 
Stone  ConntVt  Missouri, 

Corpus  Christl  and  Corn- 
stock,  Texas. 

Huachuca  and  Chiricahua 
Mountains,  Ariaona. 

Near  Lake  Chapala,  Jal 
iseo,  Mexico. 

Near  ZapoUan,  Jalisco, 
Mexico. 

About  Mount  Orizaba, 
Mexico. 

Central  Vera  Crux,  Mex- 
ico. 

Southern  Vera  Cruz,  Mex 
loo. 

Near  Tehuantepec  City, 
Mexico. 

Central  Chiapas,  Mexico. 

Yucatan  and  Campeche, 
Mexico. 

Manzano  and  Caoitan 
Mountains,  New  Mex- 
ico. 

Chisos  and  Davis  Moun- 
tains, Texas. 

Wilmington,  Massachu 
setts. 


•  The  measurements  of  the  body  in  this  species  are  the  averages  of  only  two  specimens. 
The  measurements  of  the  ear  and  skull  are  the  averages  of  five,  as  in  all  the  others. 
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SYLVILAGUS  FLORIDANUS  (Alleh). 

Florida  Cottontail. 

(PL  IX,  figs.  2,  5.) 

Lepus  aytvaticus  floridanus  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.,  Ill,  p.  160 
(autbor'B  s^>arate8  issued  October,  1800).  Type  from  near  Mlcco,  San 
Sebastian  River,  Brevard  Ctounty,  Florida;  No.  -Hf|»  ^  *<^m  American 
Museum  of  Natural  History ;  collected  by  F.  M.  Chapman,  March  18, 1889. 

Geographic  distribution^ — ^All  of  peninsular  Florida  (including 
coastal  islands)  south  of  Sebastian  River  and  thence  northward  along 
the  coast  to  St.  Augustine  on  the  east  side,  and  to  an  unknown  dis- 
tance on  the  west  side.  Vertical  range  from  sea  level  up  to  about  100 
feet  altitude ;  zonal  range  mainly  Lower  Austral. 

General  characters. — Small  and  dark;  varying  from  dark-grayish 
buffy  to  rusty,  buffy  brown ;  nape  and  legs  rich  cinnamon  rufous ;  ears 
short,  rounded,  and  darker  than  back ;  bullae  proportionately  large. 

Color  in  fresh  winter  pelage. — ^Top  of  head  and  back  dark  buffy 
brown,  usually  tinged  with  reddish,  and  sometimes  dull  dark  rusty 
buffy;  sometimes  dull  dark  buffy  brown  with  a  slightly  grayish 
shade ;  rump  and  sides  of  body  dark  buffy  gray  and  like  back  mudi 
darkened  by  a  strong  wash  of  black;  nape  rich  dark  rusty  rufous; 
top  of  tail  dull  rusty  brown ;  front  of  fore  legs  deep  dark  cinnamon 
rufous  or  dark  rusty  rufous,  a  little  paler  than  nape  and  shading 
into  a  paler,  more  buflfy  color  on  tops  of  fore  feet ;  back  and  outside 
of  lower  part  of  hind  legs  varying  from  dull  rusty  cinnamon  brown 
to  intense  dark  cinnamon  or  rusty  rufous ;  sides  of  hind  feet  similar  to 
adjoining  part,  of  hind  legs,  but  paler;  tops  of  hind  feet  vary  from 
dull  buffy  whitish  to  dull  rusty  buffy ;  underside  of  neck  dull  dark 
ochraceous  buffy  varying  in  intensity  but  always  deeply  colored; 
lower  border  of  flanks  usually  bordered  by  a  narrow  band  of  clearer 
buff  than  rest  of  sides;  outside  of  ears  dark  grayish  buffy  heavily 
bordered  and  washed  with  black,  especially  on  terminal  half. 

Worn  pelage. — In  faded  condition  this  form  loses  most  of  tie 
reddish  on  upperparts  and  becomes  paler  and  grayer. 

Juvenal  pelage. — ^Very  dark,  slightly  yellowish  buffy  brown ;  front 
and  hind  feet  dingy  buffy;  sides  of  head  and  body  slightly  grayer 
than  back;  rump  patch  not  appreciable;  nape  dark,  dingy  rusty;  top 
of  tail  rusty  brown. 

Skull. — Short;  heavily  proportioned ;  upper  outline  strongly  curved 
over  top  and  back  of  braincase ;  flattened  over  frontal  area,  including 
base  of  rostrum,  and  with  a  well-marked  curve  over  anterior  two- 
thirds  of  rostrum,  most  marked  near  tip ;  base  of  rostrum  broad  and 
heavy;  supraorbital  processes  broad,  heavy,  nearly  on  a  plane  with 
frontal  area ;  the  anterior  notch  small  or  obsolescent,  giving  a  broad 
frontal  area  and  adding  to  the  hea^'y  appearance  of  skull ;  postorbital 
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process  of  supraorbital  broad,  nearly  the  same  width  throughout  its 
length,  often  inclosing  a  well-marked  flattened  oval  foramen,  but 
frequently  extended  on  inner  border  to  coalesce  with  skull  and  much 
reduce  this  foramen  or  sometimes  to  oompletely  dose  it;  sides  of 
rostrum  usually  swollen  or  expanded;  zygomatic  arch  heavy;  jugal 
massive,  deeply  grooved  anteriorly;  molar  series  proportionately 
broad  and  heavy ;  palatal  bridge  broad ;  bullae  proportionately  large, 
slightly  expanded  on  inner  side  and  with  the  smooth  almost  polished 
surface  characteristic  of  the  group;  basioccipital  usually  not  much 
constricted  posteriorly. 

Average  measurements  (6  adults)  .^-Totsl  length,  486;  tail  verte- 
brae, 45;  hind  foot,  90;  ear  from  notch  in  dried  skin,  55.6. 

Remarks. — The  Florida  cottontail  is  one  of  the  smallest  and  darkest 
of  the  group,  and  in  the  dark  rusty  color  of  nape  and  legs  and  ordi- 
narily dai^  slightly  buffy  brown  shade  of  upperparts,  resembles  some 
of  the  deeply  colored  tropical  subspecies  found  in  Mexico.  There  is 
a  wide  individual  range  in  color  from  rich  daA  rufous  of  legs  and 
nape  and  rusty  reddish  back  to  dark  slightly  grayi^  buffy  back  and 
dull  rusty  cinnamon  on  the  hind  legs. 

The  pelage  of  -floridonus  is  often  freshly  molted  in  July,  as  shown 
by  specimens  from  the  type  locality  (Micco)  the  10th  of  that  month. 
Another  specimen  from  the  same  locality,  taken  January  22,  is  in 
tiiie  pale  bleached  or  grayish  condition  common  to  worn  specimens, 
ordinarily  taken  later  in  the  season.  Many  midwinter  specimens  are 
still  in  the  dark  slightly  worn  fur,  but  January,  February,  and  March 
^ns  are  commonly  distinctly  paler  or  grayer  and  less  reddish  than 
the  fresher  ones  taken  between  July  and  December.  By  April  they 
are  much  bleached  and  have  commonly  lost  most  or  all  of  the  rusty 
suffusion  of  the  freshly  molted  pelage  and  are  pale  dull  grayish 
buffy  brown. 

Typical  -floridanus^  characterized  by  its  sniall  size,  short  ears,  and 
proportionately  large  bullae,  is  peculiar  to  the  coast  lowlands.  In 
the  interior  region  of  the  State,  above  the  100-foot  contour  line,  as 
far  south  as  northern  Polk  County  (Lake  Julian),  it  is  replaced  by 
mcMurus.  In  southern  Polk  County  the  rabbits  are  intermediates, 
while  in  De  Soto  County  they  appear  to  be  true  floridanus.  The  dis- 
tribution of  true  foridanus  thus  appears  to  lie  wholly  below  the  100- 
foot  contour  line  in  the  peninsular  part  of  the  State.  Its  northern 
and  western  limit  on  the  west  coast  is  unknown. 

Total  number  of  specimens  examined  58,  from : 

Florida:  Blitches  Ferry  (near  CItronelle),  1;  Citronelle,  7;  Enterprise,  3; 
Fort  Kissimmee,  13 ;  35  miles  south  of  Fort  Kissimmee,  1 ;  Klssimmee 
Riyer  (De  Soto  County),  4;  Lalie  Harney,  6;  Lake  Worth,  1; 
Miami,  1;  Micco,  6;  opposite  Micco  (on  eastern  peninsula),  1; 
Mullet  Lake,  2;  San  Mateo,  3;  Saw  Grass  Island,  2;  Sebastian,  2; 
Shell  Hummock,  4 ;  Southport  Canal,  1. 
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8YLVILAOUS  FLORIDANUS  MALLURU8  (Thoicas}. 

Eastern  CJottontail. 

Lepus  splvaiicus  Bachman,  Joum.  Aend.  Nat  Scl.  Phlla.,  YII,  p.  408, 18S7.  No 
type  nor  type  locality.  Name  giyea  to  the  "  common  gray  rabbit  '*  of  tbe 
eastern  United  States,  but  probably  with  particular  reference  to  this  form 
in  South  Carolina.  [Name  preoccupied  by  Lepvs  horealia  sylvaticu*  Nils- 
son,  1832,  from  Sweden.  See  Thomas,  Ann.  and  Mag.  Nat  Hist,  ser.  7,  II, 
p.  320.] 

Lepus  nutialli  maUuru9,  Thomas,  Ann.  and  Mag.  Nat.  Hist,  ser.  7,  II,  p.  320, 
October  1,  1898.  Type  from  Raleigh,  North  Carolina;  No.  07.2.1.80,  9  ad^ 
British  Museum ;  collected  by  H.  H.  and  C.  S.  Brlml^.  [Name  proposed 
to  replace  L.  sylvaticua  Bach,  preoccupied.] 

Geographic  distribution. — ^Mainly  east  of  Allegheny  Mountains 
from  Long  Island  and  the  lower  Hudson  Valley  in  extreme  south- 
eastern New  York  south  through  New  Jersey,  Delaware,  eastern 
Pennsylvania,  eastern  West  Virginia,  Maryland,  Virginia,  North  and 
South  Carolina,  Georgia,  except  northwestern  part,  and  west  al<Mig 
Gulf  coast  to  near  Mobile  Bay,  and  Alabama;  also  northwestern 
central  parts  of  Florida  south  to  about  Lake  Julian,  Polk  County. 
Vertical  range  from  near  sea  level  in  North  Carolina  up  to  about 
6,000  feet  on  Roan  Mountain;  zonal  range  from  Lower  Austral  up 
through  Transition  Zone,  mainly  Upper  Austral. 

General  characters, — Larger,  with  longer  ears  than  -floridanus;  less 
heavily  washed  with  black  aa  upperparts  and  generally  of  a  paler 
rusty  buffy  color;  gray  rump  patch  more  distinct  and  legs  paler, 
less  deeply  ferruginous;  distinctly  more  reddish  on  upperparts  and 
deeper  rufous  on  legs  than  in  meamsif  skull  much  larger  than  in 
-floridanus^  proportionately  narrower,  with  bullae  smaller  and  jugal 
slenderer.  ^ 

Color  in  fresh  autumnal  pelage. — ^Top  of  head  and  back  dull  rather 
dark  rusty  yellowish  or  slightly  rusty  ochraceous  buffy,  paler  and 
less  heavily  washed  with  black  than  in  floridamcs;  sides  of  head 
and  body  dark  slightly  buffy  gray,  usually  distinctly  paler  and 
grayer  than  top  of  back  with  a  thinner  wash  of  black;  rump  less 
tinged  with  dull  buff  than  sides  of  body  and  nearly  plain  dull  iioa 
gray,  forming  a  fairly  distinct  rump  patch ;  nape  rich  rusty  rufous, 
lighter  than  in  floridanus;  top  of  tail  dull  rusty  brown;  outside  of 
ears  dull  grayish  buffy,  bordered  anteriorly  and  about  tip  with 
blackish;  front  and  outside  of  fore  legs  dark  rusty  rufous,  paler 
than  in  floridanus  and  shading  into  rusty  buff  on  tops  of  fore  feet; 
outside  and  back  of  lower  hind  legs  varying  from  nearly  cinnamon 
buffy  to  rather  light  rusty  cinnamon,  same  color  extending  along 
sides  of  hind  feet;  tops  of  latter  whitish  or  pale  rusty  buffy;  imder- 
side  of  neck  usually  rich  dark  ochraceous  buffy  varying  to  dark  dull 
buffy. 
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SkuU. — Ijong&r  and  proportionately  narrower  top  of  braincase 
higher  arched,  and  rostrum  proportionately  slenderer  and  more 
strongly  decurved  near  tip  than  in  fioridamts;  supraorbitals  similarly 
broad  and  heavy  with  a  more  strongly  marked  notch  anteriorly,  and 
inner  side  of  broad  postorbital  process  nearly  or  quite  touching  skull 
along  most  of  its  length,  as  in  floridantu;  zygomatic  arch  lighter; 
buUse  averaging  smaller;  molar  series  heavy,  about  the  same  as  in 
floridanus.  Skull  almost  indistinguishable  from  that  of  meamsi  both 
in  size  and  proportions,  but  averaging  a  little  heavier- 

Average  measurements  (6  adults). — ^Total  length,  446;  tail  ver- 
tebrae, 65 ;  hind  foot,  93.8 ;  ear  from  notch  in  dried  skin,  58.6. 

i?^mari*.— This  form  is  larger  and  paler  than  floridarms^  and  ap- 
pears to  reach  its  extreme  development  about  the  Dismal  Swamp  of 
Virginia.  A  specimen  from  Lake  Julian,  central  Florida,  is  typical 
in  size  with  even  larger  skull  and  longer  ears  than  usual,  and  thus  is 
in  strong  contrast  to  the  small,  short-eared  floridanus  found  near  by 
in  the  coast  lowlands.  Specimens  from  several  localities  in  Polk 
County,  Florida,  not  far  south  of  Lake  Julian,  are  intermediate  be- 
tween -floridanus  and  mdUAirus^  but  a  specimen  from  a  little  farther 
south  (De  Soto  County)  is  typical  floridanus.  From  northern  Flor- 
ida and  Georgia  the  specimens  examined  are  typical.  A  specimen 
from  Bon  Secour,  Alabama,  just  east  of  Mobile  Bay,  is  an  inter- 
mediate between  the  present  form  and  alacer. 

There  is  considerable  individual  variation  in  color,  and  two  of  the 
darkest  and  most  richly  colored  specimens  examined  were  taken  at 
Alexandria,  Virginia,  and  Tuckerton,  New  Jersey.  They  are  a 
deep  rusty  buffy  brown,  much  darkened  by  a  heavy  overlying  wash  of 
black.  Others  vary  to  a  paler,  more  pinkish,  buflfy  with  a  lighter  wash 
of  black  and  with  more  grayish  on  sides  of  rump.  Two  pale  indi- 
viduals of  this  kind  are  in  the  Survey  collection  from  the  type  locality 
(Baleigh),  and  are  not  distinguishable  from  typical  specimens  of 
meamsi  except  by  the  deeper  rufous  on  the  legs  and  their  longer  ears. 
The  general  tint  of  the  upperparts  of  maUurvs  is  a  varying  shade  of 
dull  rusty,  ochraceous  buflfy,  rather  lightly  overlaid  or  washed  with 
black,  thus  giving  a  warm,  slightly  reddish  buflfy  brown  general 
effect.  The  rusty  cinnamon  on  hind  legs  is  usually  dull,  but  sometimes 
becomes  more  or  less  strongly  rusty  or  almost  chestnut  rufous. 

Six  specimens  from  Boan  Mountain  are  typical  in  color,  but  have 
distinctly  diorter  ears  than  specimens  ivom  elsewhere  in  the  range  of 
mallurus^  and  the  skull  is  proportionately  a  little  shorter,  the  base  of 
the  rostrum  broader,  the  jugals  slenderer,  and  bullae  smaller.  The 
short  ears  of  this  series  is  a  good  character,  and  shows  that  a  slightly 
marked  local  form  exists  on  this  mountain,  though  scarcely  well 
enough  characterized  to  be  worthy  of  subspecific  recognition. 
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The  typical  juvenal  peiage  is  dark,  dull  buffy  grayish  brown,  but 
specimens  from  about  the  District  of  Columbia  and  southern  New 
Jersey  agree  with  the  adults  from  those  localities  in  having  darker 
and  richer  colors  than  specimens  from  most  other  parts  of  its  range. 

Although  specimens  from  the  Dismal  Swamp,  Virginia,  show  the 
extreme  development  of  the  characters  of  maUurus  in  size  of  skull 
and  bullae,  yet  there  is  a  distinct  grading  off  into  smaller  skulls  and 
buUse  about  Washington  and  thence  north. 

A  specimen  from  Orantsville,  in  extreme  western  Maryland,  is  a 
distinct  intergrade  nearly  pale  enough  to  be  classed  with  meamsi. 
Several  examples  in  the  Philadelphia  Academy  of  Sciences,  from 
Haddonfield,  New  Jersey,  are  distinctly  smaller  than  typical  speci- 
mens with  much  smaller  and  lighter  skulls.  The  small  light  skulk 
with  the  small  rounded  bullae  closely  resemble  those  of  transitianalisy 
but  the  form  of  the  supraorbital  with  its  squared  anterior  process 
and  distinct  notch  and,  in  most  instances,  the  color  of  the  pelage 
place  these  specimens  with  maUurus.  The  undoubted  similarity  in 
size,  and  often  in  color,  between  specimens  of  maUurus  and  transi- 
tionalis  from  New  Jersey  and  southeastern  New  York  (including 
Long  Island)  at  first  glance  appears  to  indicate  intergradation. 
Closer  examination,  however,  shows  that  these  small  specimens  of 
maUurus  are  always  distinguishable  by  the  presence  of  a  broad  ante- 
orbital  process  of  the  supraorbital  with  a  well-defined  notch. 

That  we  have  here  another  case  of  parallel  development,  or  possibly 
hybridization,  and  not  intergradation,  is  shown  by  the  fact  that 
transitionalis  remains  perfectly  typical  as  far  south  in  the  range  of 
maUurus  as  Washington,  District  of  Columbia,  and  to  West  Virginia, 
Roan  Mountain,  North  Carolina,  and  northern  Gteorgia.  The  people 
of  southwestern  Georgia  call  this  species  the  sage  rabbit. 

Total  number  of  specimens  examined  152,  from : 

Alabama:  Bon  Secour,  1. 

Florida:  Cbattahooehee,  1;  Gflinesvllle.  2;  I^ke  Julian,  1;  Whitfield,  1. 

Oeorgia:  Abbeville,  4;  Amerieus,  1 ;  Augusta,  3;  De  Soto,  1;  Lumpkin.  2; 
NashTllie,  1;  Rieeboro,  3;  Tbomasville,  2. 

North  Carolina:  Hatteras,  1;  Raleigh,  15;  Roan  Mountain,  6;  Waynes- 
vllle,  1. 

South  Carolina:  Aiken,  1;  Frogmore,  4;  Georgetown,  1;  Society  Hill,  1. 

Virginia:  Alexandria,  1 ;  Arlington,  6;  Belle  Haven,  2;  Campbell  County, 
3;  Cape  Charles,  2;  Dismal  Swamp,  5;  Dunn  Lortng,  1;  Fisher- 
mans  Island,  1 ;  Fort  ilyer,  1 ;  Great  Falls,  1 ;  Hanapfltead,  2 ;  Kin- 
sale,  1;  Mount  Vernon,  1;  Peaks  of  Otter,  2;  Smiths  Island,  3. 

West    Virginia:    Eamshaw,    8;    Franklin,   2;    Ronceverte,    3;    Wetzel 

County,  1. 
Maryland:  Grantsville,  1;  Kensington,  1;  Lanham,  1;  Marshall  Hall,  1; 
Plummer  Island,  1?  Rock  Point,  1. 

District  of  Columbia:  Washington,  7. 
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PannsylTania:  Carlisle,  2;  Chester  County,  1;  Cooto  Mills  (Bedford 
County),  2;  Holmesburg,  2;  Laughllntown,  2;  Marple,  1;  Potts 
Grove,  1;  Stroudsburg,  2;  Summit  Mills,  2;  Tyrone,  1;  Waynes- 
burg,  1. 

New  Jersey:  Haddonfleld,  6;  Tuckerton,  3. 

New  York:  Hastings,  6;  Lake  Grove,  1 ;  Millers  Place  (Long  Island),  8; 
Nyack,  3;  PalenvUle,  1;  Sing  Sing,  L 

SYLVILAGUS  FLORIDANUS  MBABNSI    (Aixkh). 

Meabns  Cottontail. 

Lepus  sylvaiicus  memmsi  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  VI,  p.  171 
(footnote),  1894  (author's  separates  published  May  31,  1894).  Type  from 
Fort  SnelUng,  Minnesota;  No.  }Hi>  ^  ^^  American  Museum  of  Natural 
History ;  collected  by  Dr.  E.  A.  Mearns,  March  29, 1891. 

Geographic  distribution. — ^West  of  Allegheny  Mountains  from 
Lake  Simcoe,  Toronto,  Canada,  central  New  York,  central  Pennsyl- 
vania, western  West  Virginia,  and  eastern  Kentucky,  and  eastern 
Tennessee,  west  through  southern  Michigan  and  Wisconsin  to  south- 
eastern Minnesota,  and  south  through  Iowa  to  Trego  County,  Kan- 
sas, northern  Missouri  and  Illinois,  with  all  of  Indiana  and  Ohio. 
Vertical  range  from  about  500  feet  in  western  New  York  to  about 
2,000  feet  altitude  in  mountains  of  western  Pennsylvania;  zonal 
range  mainly  Upper  Austral,  extending  into  lower  part  of  Transi- 
tion zone. 

General  characters. — ^Large,  equaling  mallurtis  in  size,  but  with 
shorter  ears,  longer  hind  feet  and  a  paler  more  grayish  shade  to  the 
light  pinkish  buffy  of  the  upperparts,  and  paler  rufous  on  legs; 
skull  very  similar  but  with  rather  smaller  bullae. 

Color  of  fresh  pelage. — ^Top  of  head  and  back  pale  pinkish  buffy, 
sometimes  with  a  slight  ochraceous  tinge,  and  always  darkened  by  the 
overlying  and  usually  strong  wash  of  black ;  sides  of  head  and  body 
grayer  than  back  and  usually  much  paler,  though  with  a  thin  wash 
of  black  on  tips  of  hairs;  rump  dull  iron  gray,  forming  a  distinct 
though  not  strongly  contrasted  rump  patch,  more  strongly  marked 
than  in  mallurus  but  washed  and  darkened  with  black;  upperside 
of  tail  dull  brownish,  more  or  less  strongly  grizzled  with  buffy  or 
buffy  gray;  nape  rather  dark  rusty  rufous;  front  and  sides  of  fore 
legs  rusty  rufous  rather  paler  than  in  mallurus  and  shading  into  pale 
ochraceous  buff  on  tops  of  fore  feet ;  back  and  outside  of  lower  hind 
legs  underlaid  with  rusty  chestnut  and  washed  with  pale  buffy  cin- 
namon or  rusty  cinnamon ;  tops  of  hind  feet  white,  sometimes  pale 
buffy  whitish ;  underside  of  neck  varying  from  dull  pinkish  buff  to 
dull  ochraceous  buff  or  to  pale  creamy  buff  becoming  dull  yellowish 
gray  on  pale  individuals;  underside  of  body  white,  this  pale  area 
more  restricted  than  usual ;  outside  of  ears  buffy  grayish,  distinctly 
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grayer  than  top  of  head,  and  strongly  bordered  with  black  along 
anterior  margin  and  about  tip;  inside  of  ears  dull  gray,  sometimes 
becoming  more  or  less  buffy  along  posterior  border. 

Skull. — Scarcely  distinguishable  from  that  of  maUurus  but  sli^tly 
smaller,  with  bullsB  usually  smaller. 

Average  measurements  {6  adults). — ^Total  length,  446;  tail  ver- 
tebrae, 60;  hind  foot,  104;  ear  from  notch  in  dried  skin,  64.8. 

Re7narks. — ^The  present  form  is  a  poorly  marked  subspecies  dis- 
tinguishable from  mallurus  only  by  its  shorter  ears  and  paler,  more 
grayish,  color.  There  is  considerable  individual  variation.  One 
example  from  Elk  River,  Minnesota,  not  far  from  the  type  locality, 
is  so  deeply  colored  that  it  can  be  distinguished  from  ordinary  mal- 
lurus only  by  its  grayer  tone,  but  others  from  the  same  locality  are 
typical.  One  from  Burlington,  Iowa,  is  darker  than  usual,  and  a 
series  from  Onaga  in  northeastern  Kansas  is  characterized  by  its 
dark  colors  due  to  the  heavier  wash  of  black,  and  agree  in  this  with 
others  from  Wisconsin  and  the  type  locality  in  Minnesota,  though 
the  Onaga  specimens  are  smaller,  with  analler  ears  and  bullae,  thus 
showing  an  approach  to  similis.  One  from  Beaver  Dam,  Wisconsin, 
is  pale  pinkish  buflfy,  closely  like  simUis  from  Nebraska  and  south- 
western Minnesota.  In  worn  pelage  these  rabbits  become  pale  dingy 
buffy  gray  with  a  slight  pinkish  tinge.  Unusally  large  and  massive 
skulls  occur  here  and  there  throughout  the  range;  these  skulls  are 
more  angular  and  heavier  about  the  base  of  the  rostrum  and  heavier 
in  all  their  proportions,  and  sometimes  differ  strikingly  from  typical 
or  average  specimens.  The  most  notable  of  these  seen  are  cme  from 
the  tyi)e  locality,  one  from  Sangamon,  Illinois,  and  one  from  Elk 
River,  Minnesota.  In  the  eastern  part  of  the  range  (in  Canada, 
New  York,  and  Pennsylvania)  the  ears  are  longer  than  in  the  West. 
Two  specimens  from  southern  Canada  are  scarcely  distinguishable 
from  mallurus  in  color,  and  so  differ  from  the  paler  specimens  from 
western  New  York,  which  are  practically  like  others  from  Illinois, 
and  average  even  paler  than  those  from  near  the  type  locality.  Along 
the  eastern  border  of  its  range  the  ears  average  longer  than  in  typical 
specimens  and  thus  are  intermediate  with  those  of  mallurus. 

As  in  the  case  of  mallurus  the  posterior  process  of  the  supraorbital 
is  broad  and  heavy,  and  commonly  rests  against  the  skull  at  its  pos- 
terior end,  inclosing  a  narrow  and  often  much  reduced  foramen.  Not 
uncommonly  in  old  individuals  the  inner  border  of  the  posterior 
process  shuts  against  the  skull  along  its  entire  length.  Scmietimes, 
as  in  the  case  of  the  skull  from  Sangamon  County,  Illinois,  this 
process  coalesces  along  its  entire  length  with  the  skull,  producing  a 
solid  bony  shield  over  the  eyes  as  in  the  swamp  rabbits.  Another 
large  old  skull  from  St.  Louis,  Missouri,  is  unlike  any  other  seen  in 
having  the  postcorbital  process  broad  at  the  base  and  tapering  rapidly 
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to  a  sharp  point  which  stands  oat  free  from  the  skull,  as  in  nuttalli 
and  some  of  its  forms. 

New  Hartford,  New  York,  appears  to  be  about  the  extreme  eastern 
limit  of  mearrm.  Specimens  from  Ithaca  show  considerable  varia- 
tion in  color  from  that  of  typical  mearrm  to  a  darker,  more  reddish, 
shade  closely  approaching  malhirus.  Two  skulls  from  Ithaca  are  very 
broad  across  the  frontal  area,  including  the  base  of  the  rostrum,  and 
the  bullae  are  imusually  large.  These  variations,  sometimes  toward 
typical  meamsi  and  then  toward  tmHIutus^  are  such  as  are  usually 
found  in  specimens  from  the  border  between  the  ranges  of  two  forms. 
Much  the  larger  part  of  a  good  series  of  specimens  from  Toronto  and 
other  parts  of  Ontario  are  distinctly  meamsi.  A  few  out  of  this  series 
are  as  reddish  as  m^Uurus^  but  their  skulls  are  referable  to  meamsi. 
Specimens  from  Geneseo,  New  York,  and  Lopez,  Sullivan  County, 
Pennsylvania,  are  typical  meamsi;  those  from  New  Hartford  and 
Peterboro,  New  York,  show  an  approach  to  maUurus.  Several  indi- 
viduals from  northern  Indiana  are  unusually  small  and  dark,  and 
appear  to  indicate  the  existence  there  of  a  small  local  variation.  They 
differ  more  from  typical  meamsi  than  do  specimens  from  western 
New  York. 

Mr.  J.  H.  Fleming,  of  Toronto,  has  furnished  some  interesting 
notes  concerning  the  presence  of  these  cottontails  in  Ontario,  Canada. 
According  to  Fleming,  cottontails  were  not  indigenous  in  any  part 
of  Ontario.  While  no  definite  date  can  be  given  for  the  first  appear- 
ance of  cottontails  there,  they  have  been  known  in  Essex  for  at  least 
forty  years.  They  were  first  noted  at  Niagara  about  1S71.  During 
the  last  twenty  years  [previous  to  1908]  they  have  steadily  increased. 
Their  northern  limit  in  January,  1908,  is  placed  by  Mr.  Fleming  at 
about  a  line  drawn  from  Kincardine,  on  the  eastern  shore  of  Lake 
Huron,  east  through  Lake  Simcoe  to  Trenton  on  the  north  side  of 
Lake  Ontario,  but  their  center  of  abundance  is  given  as  still  remaining 
south  of  Samia. 

An  August  specimen  from  Peterboro,  New  York,  has  a  suffusion 
of  dull  rusty  buffy  over  most  of  upperparts,  giving  a  distinctly  red- 
dish cast,  as  strongly  marked  as  in  most  examples  of  alacer.  In  a 
letter  dated  December  30,  1904,  and  published  by  Bangs,"  Gerrit  S. 
Miller,  jr.,  states  that  a  reliable  local  hunter  first  saw  cottontails  at 
Geneva,  New  York,  in  1870  or  1871.  Miller  gives  the  date  of  the  first 
arrival  of  cottontails  at  Peterboro  as  twenty  years  previous  to  1904, 
and  thinks  they  came  to  that  vicinity  from  the  west.  So  far  as  our 
present  information  goes  there  appears  to  be  a  wide  break  between 
the  eastern  border  of  meamsi  in  central  New  York  and  the  northern 
border  of  the  range  of  mallurus  in  the  southeastern  part  of  the  State. 

•  Proc.  Bost.  Soc.  Nat  Hist  for  1894,  XXVI,  p.  410,  1895. 
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This  cottontail  for  the  first  time  reached  Gordon,  Wisconsin,  in  the 
northern  part  of  the  State  during  the  fall  of  1907.  It  was  reported 
to  have  been  common  for  some  time  just  south  of  Gordon,  but  was 
formerly  unknown  throughout  this  region. 

Judging  from  their  known  habits  and  recent  extension  of  range 
it  is  very  probable  that,  with  the  exception  of  S.  transitumalis^  no 
form  of  cottontail  was  indigenous  to  any  part  of  New  England,  to 
New  York,  New  Jersey,  Delaware,  nearly,  if  not  quite,  all  of  Pennsyl- 
vania, and  perhaps  a  considerably  greater  area  in  the  eastern  United 
States. 

Total  number  of  specimens  examined,  162,  from : 

Ontario  (Canada):  London,  1;  Lome  Park,  8;  North  Toronto,  4;  Point 

Pelee,  3;  Rodney,  1;  Samia,  4;  StreetsvUle,  3;  TbamesvUle,  1. 
New  York:  Geneseo,  8 ;  Ithaca,  8 ;  New  Hartford,  1 ;  Peterboro,  2. 
Pennsylvania:  Allegheny  Ck>unty,  1 ;  Beaver,  1 ;  Erie,  2 ;  Hartstown,  1 ; 

Lopez,  3;  MeadvlUe,  2. 
Ohio:  Garrettsville,  4. 
Indiana:  Cnlver,  1;  Hebron,  1;  Mitchell,  4. 
Michigan:  Ann  Arbor,  10 ;  Hamlin  Township  (Eaton  Ck>nnty),  1 ;  Portage 

Lake,  3. 
Illinois:  Sangamon,  1;  Wauliegan,  1;  Woodstock,  3. 
Wisconsin:  Beaver  Dam,  2;  Camp  Douglas,  3;  Delavan,  6. 
Minnesota:  Elk  River,  3;  Fort  SnelUng,  16. 
Kentucky:  Lexington,  1. 

Tennessee:  HighcUff,  1 ;  Holston  Mountains,  1 ;  Watauga  Valley,  2. 
Iowa:  Burlington,  2;  Fort  Des  Moines,  1;  Iowa  City,  3;  Ruthven,  8; 

Sioux  City,  1 ;  Van  Buren  County,  1. 
Nebraska:  Brownlee,  1;  Kennedy,  2. 
Kansas:  Leavenworth,  4;  Lawrence,  7;  Manhattan,  1;  Onaga,  10;  Trego 

County,  8;  Wakeeney,  4;  Washington  County,  1. 

SYLVILAGUS  FLORIDANUS  SIMILIS  Kelson. 

Nbbbaska  Cottontail. 

8ylvilaffU8  floridanua  aimilis  Nelson,  Proc  Biol.  Soc.  Washington,  XX,  p.  82, 
July  22,  1907.  Type  from  Valentine,  Nebraska,  No.  69517,  $  ad..  U.  S. 
National  Museum  (Biological  Survey  collection) ;  collected  by  C.  P.  Streator, 
November  10,  1894. 

Geographic  distribution. — Dry  plains  (mainly  along  wooded 
streams)  of  extreme  western  Minnesota,  eastern  North  and  South 
Dakota,  all  of  Nebraska  (except  possibly  the  Missouri  bottom  lands), 
northern  Kansas,  northeastern  Colorado,  along  tributaries  of  Platte 
Kiver  to  base  of  mountains  near  Denver,  and  southeastern  Wyoming. 
Vertical  range,  from  about  1,500  feet  in  northeast  Nebraska  to  over 
5,000  feet  west  of  Denver,  Colorado;  zonal  range,  mainly  Upper 
Sonoran. 
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General  character$. — A  pale,  slightly  buffy,  gray  fonn  nearest 
meamn  in  general  appearance  but  smaller;  ears  shorter  and  dis- 
tinctly paler;  legs  paler  and  more  cinnamon  than  mearnii;  underside 
of  n^  paler  and  more  grayish  buflfy;  skull  smaller,  shorter,  and 
usually  proportionately  heavier. 

Color  in  fresh  pelage. — ^Top  of  head  and  back  pale  pinkish  buflfy 
with  a  grayish  cast,  especially  over  shoulders,  and  a  strong  grizzling 
wash  of  black  over  rest  of  back;  rump  dull  iron  gray,  forming  a 
fairly  distinct  rump  patch ;  sides  of  head  and  body  distinctly  grayer 
and  less  washed  with  black  than  back;  top  of  tail  dusky  gray;  nape 
rather  pale  rusty  rufous;  outside  of  ears  gray  finely  grizzled  with 
dusky  and  strongly  bordered  with  black  around  front  border  and 
tip;  inside  of  ears  grayish  white;  front  and  outside  of  fore  legs 
rather  light  rusty  rufous,  sometimes  paler  and  sometimes  darker  than 
nape;  back  and  outside  of  lower  hind  legs  dull  cinnamon,  varying  to 
bufly  cinnamon,  and  changing  into  paler  shades  of  same  along  out- 
side of  hind  feet;  tops  of  hind  feet  white;  underside  of  neck  varies 
from  dull  pale  buflfy  gray  to  pale  creamy  or  pinkish  buflfy;  rest  of 
underparts  pure  white,  bordered  along  lower  edge  of  flanks  with  an 
indistinct  band  of  pale  creamy  buflf. 

Worn  pelage. — In  spring  and  summer  the  pelage  on  upperparts 
of  body  bleaches  to  a  whitish  gray  slightly  shaded  with  buflfy  and 
darkened  by  a  thin  grizzling  of  black;  the  ears  become  pale  gray 
narrowly  edged  with  black;  the  gray  rump  patch  less  distinct  and 
underside  of  neck  pale  buflfy,  or  yellowish  gray,  almost  white  in 
some  cases. 

Juvenal  pelage. — Pale  grizzled  gray  with  dusky  undercolor  show- 
ing through ;  top  of  tail  and  back  of  hind  legs  cinnamon  buflfy. 

SkuU. — In  general  proportions  similar  to  that  of  meamH  but 
much  smaller. 

Average  measurements  {6  adults). — ^Total  length,  408;  tail  verte- 
brae, 52 ;  hind  foot,  99 ;  ear  from  notch  in  dried  skin,  50. 

Remarks. — This  is  a  pale  form  inhabiting  the  wooded  borders 
of  streams  and  prairies  on  the  arid  plains  from  western  Minnesota 
and  the  eastern  part  of  Nebraska*  west  along  the  headwaters  of  the 
Platte  River  to  the  base  of  the  Rocky  Mountains  near  Denver  and 
into  southeastern  Wyoming. 

As  in  the  case  of  m^amsi^  these  rabbits  show  considerable  individ- 
ual variation  in  the  skull,  some  individuals  having  the  rostnun  propor- 
tionately considerably  slenderer  than  others.  A  specimen  from  Dry 
Willow  Creek,  Yuma  County,  in  northeastern  Colorado,  has  the  most 
slender  rostrum  of  any  examined.  Another  from  Arvada,  on  Clear 
Creek,  not  far  from  Denver,  has  an  unusually  massive  skull  with  a 
short  rostrum,  broad  and  heavy  at  base.  In  this  last  specimen  the 
bullae  are  a  little  larger  than  the  average  in  the  present  form. 
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Total  number  of  specimens  examined  26,  from: 

Minnesota:  Lac  qui  Parle,  1. 

North  Dakota:  PortlancU  1. 

South  Dakota:  Fort  Randall,  1. 

Wyoming:  Merlden,  1. 

Nebraska:  Kennedy,  1;  Neligh,  2;  Snake  River  (11  miles  northwest  of 

Kennedy),  3;  Valentine,  3. 
Kansas:  Long  Island,  9. 
Colorado:  Arvada,  1;  Dry  Willow  Creek  (Yuma  County),  2;  Masters,  1. 

SYLVILAGUS  FLORIDANUS  ALACER  (Bangs). 

Oklahoma  Cottontail. 

Lepus  8ylvaticus  alacer  Bangs,  Proc.  Biol.  8oc  Washington^  X,  p.  13S,  December 
28,  1896.  Type  from  StUlweU,  Oklahoma ;  No.  5480,  $  yg.  ad.,  Muaeom  of 
Comparative  Zoc^ogy  (Bangs  collection) ;  collected  by  T.  Surber,  August  14« 
1806. 

Geographic  distribution. — Gulf  coast  frcnn  Mobile  Bay,  Alabama, 
to  Matagorda  Bay,  Texas,  and  thence  north  through  most  of  Alabanui 
to  Tate,  northwestern  Georgia;  all  of  Mississippi,  Louisiana,  and 
Arkansas;  western  Tennessee  and  Kentucky,  extreme  southern  Illi- 
nois, southern  Missouri,  southeastern  Kansas;  all  of  Oklahoma  ex- 
cept extreme  western  part,  and  eastern  Texas  to  eastern  border  of 
Panhandle.  Vertical  range  from  near  sea  level  in  Louisiana  up  to 
about  2,000  feet  altitude  in  Oklahoma;  zonal  range  mainly  Lower 
Austral. 

General  characters. — Size  rather  small,  about  as  in  typical  -ftori- 
danua^  to  which  it  has  considerable  resemblanoe,  but  paler,  with  more 
of  a  rusty  reddish  shade  over  entire  upperparts,  including  legs,  than 
in  any  cdier  subspecies  of  pmdanvs  in  the  United  States.  Skull 
small  and  slender,  in  general  appearance  approaching  that  of  chap- 
mam. 

Color  in  fresh  pelage. — ^Top  of  head  and  back  deep  ochraoeous  buff, 
more  or  less  strongly  washed  with  black,  giving  a  rusty  or  reddish 
brown  effect;  sides  of  body  paler  or  grayer  than  back;  dingy  grayish 
rump  patch  present  but  poorly  mtftked;  top  of  tail  reddish  brown; 
nape  deep  rusty  rufous;  outside  of  ears  dull,  slightly  grayidi  buffy 
brown,  bordered  and  tipped  with  black ;  orbit  with  a  narrow  ring  of 
buffy  surrounded  by  a  broader  area  like  top  of  head;  sides  of  body 
paler  and  more  grayish  buffy  brown  than  back;  front  and  sides  of 
fore  legs  rich  deep  ferruginous,  becoming  only  a  little  paler  on  tops 
of  fore  feet ;  outside  and  back  of  lower  part  of  hind  legs  dull  cinna- 
mon or  rusty  rufous  with  a  slightly  paler  shade  of  same  extending 
along  sides  of  hind  feet,  and  shading  into  pale  rufous  or  pale  rusty 
buff  on  tops  of  feet ;  underside  of  neck  deep  dull  buff  varying  to  dull 
dark  ochraceous  buff. 
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Color  of  faded  pelage. — ^Much  paler  on  upperparts,  usually  with 
more  or  less  of  a  rusty  suffusion. 

SkuU. — Nearly  as  long  as  that  of  floridanus^  but  slenderer  and 
lighter  throughout;  closely  similar  in  general  appearance  to  that  of 
chapmani^  except  for  its  greater  size  and  proportionately  smaller 
bulls ;  supraorbital  processes  broad,  with  a  well-marked  incised  ante- 
orbital  notch  and  broad  postorbital  process,  usually  with  tip  for  from 
one-third  to  one-half  its  length  along  inner  side  resting  against  the 
skull  and  inclosing  a  small,  flattened  foramen ;  rostrum  narrower  and 
slenderer  than  in  floridanus;  braincase  narrower;  molar  series  much 
heavier  and  bulls  smaller. 

Average  measurements  (5  adults). — ^Total  length,  418;  tail  verte- 
brae, 56 ;  hind  foot,  92 ;  ear  from  notch  in  dried  skin,  52. 

Remarks. — In  color  the  present  form  most  closely  resembles 
malluruSy  but  averages  much  more  rusty  reddish.  Its  decidedly 
smaller  size,  shorter  ears,  and  smaller,  lighter  skull  are  also  well- 
marked  points  of  distinction  between  it  and  maUurus. 

East  of  the  Mississippi  River,  as  far  as  Mobile  Bay  and  western 
Tennessee,  the  typical  reddish  color  of  the  upperparts  is  present, 
but  the  size  is  decidedly  larger  than  in  typical  specimens,  and  the 
skull  is  often  scarcely,  or  not  at  all,  distinguishable  from  that  of 
mxdluruSj  the  animals  of  this  region  being  intergrades.  To  the  north 
it  intergrades  with  Tneamsi  and  to  the  west,  along  the  border  between 
the  humid  timbered  section  of  east  Texas  and  the  arid,  treeless  plains 
of  that  State,  it  intergrades  with  chapm/ini.  The  change  from  alacer 
at  Port  Lavaca  to  typical  chapmani  a  little  farther  west  is  very 
abrupt.  Northward,  at  Cuero,  Gurley,  Uano,  Clyde,  and  Brazos, 
intermediates  between  the  two  forms  occur,  but  usually  they  are 
nearer  one  form  or  the  other.  Frequently  specimens  almost  typical 
of  both  forms  occur  in  these  intermediate  localities. 

A  series  of  March  specimens  from  Mount  Scott,  Oklahoma,  and 
two  skins  taken  the  same  month  at  Gurley,  Texas,  are  unusually  pale, 
apparently  owing  to  bleaching.  Two  fine  fall  and  early  winter  skins 
from  Stuttgart,  Arkansas,  and  Avery,  Louisiana,  are  very  dark  rich 
rusty  brown,  and  the  color  of  worn  specimens  from  other  points  of 
the  lower  Mississippi  indicate  that  alacer  reaches  its  most  intensely 
colored  condition  in  this  part  of  its  range,  with  the  deepest  suffusion 
of  rusty  on  the  back  and  darkest  ferruginous  on  the  nape  and  legs. 
The  Mount  Scott,  Oklahoma,  specimens  are  the  palest  and  least  rusty, 
with  the  fore  legs  pale  rufous  and  with  but  little  rusty  on  the  hind 
legs.  One  skull  from  Mobile,  Alabama,  is  nearly  typical  alacer^ 
while  one  from  Washington,  Mississippi,  is  much  larger  and  heavier 
and  more  like  that  of  mallurus,  but  the  color  of  the  pelage  is  that  of 
true  alacer^  to  which  it  must  be  referred.  A  specimen  from  Arling- 
ton, Tennessee,  is  also  large  with  a  laTge^mallurus-hke  skull  but  rusty 
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reddish  pelage.  Summer  specimens  from  several  places  in  western 
Tennessee  are  darker  and  more  rufous  than  typical  alacer^  but  their 
skulls  are  scarcely  distinguishable  from  meamai.  In  the  present 
instances  it  appears  to  give  the  most  logical  results  to  consider  the 
color  as  the  determining  factor  in  the  separation  of  alacer  from 
mallurus  and  meamai.  At  Wichita,  Kansas,  they  are  intergrades 
with  meamai^  but  are  nearest  alacer. 

A  series  of  specimens  taken  by  A.  H.  Howell  during  the  sunmter 
and  fall  of  1908  shows  that  alacer  ranges  east  throughout  nearly  all 
of  Alabama  to  Tate,  northwest  Georgia. 
Total  number  of  specimens  examined  126,  from : 

Alabama:  Audubon,  4;  Gastleberry,  4;  HuatsvUle,  3;  Mobile  Bay,  1; 

Scottsboro,  1. 
Ckorgria:  Tate,  1. 
Hississippi:  Bay  St.  Louis,  4;  Fayette,  1;  Holly  Springs,  1;  Michigan 

City.  1. 
Louisiana:  Alexandria,  1;  Avecy,  1;  Belcher,  1;  CartviUe,  3;  Foster,  1; 
Haughton,  1 ;  Lal^e  Catherine,  1 ;  Lecompte,  1 ;  Madison vlUe,  1 ;  Mer 
Rouge,  2;  Natchitoches,  1;  Perry,  3;  Pointe  aux  Loups  Springs,  2; 
Rayne,  1. 
Tennessee:  Arlington,  2;  Big  Sandy,  2;  Danville,  1;  Raleigh,  1;  Sam- 
burg,  1. 
Missouri:  Columbia,  3 ;  Golden  City,  1 ;  Piedmont,  1 ;  St  Louis,  2 ;  Stone 

County,  2;  Stotesbury,  2. 
Arkansas:  Stuttgart,  1. 

Kansas:  Belleplain  1 ;  Chetopa,  1 ;  Garden  Plain,  1;  Wichita,  3. 
Oklaboma:  Fort  Cobb,  1;  Fort  Gibson,  1;  Mount  Scott,  8;  Red  Porlt,  1; 

Savanna,  1;  Stillwell,  13;  Wichita  Mountains,  1;  Woodward,  1. 
Texas:  Brazos,  2;  Canadian,  2;  I>ecatur,  1;  GainesvUle,  2;  Gurley,  4; 
Henrietta,  1 ;  Indlanola,  1 ;  Jasper,  1 ;  Joaquin,  1 ;  Lipscomb,  1 ;  Mata- 
gorda, 6;  Mobeetie,  1;  Port  Lavaca,  1;  Richmond,  1;  Sour  Lake,  4; 
Texarkana,  1;  Vernon,  2;  Virginia  Point,  1. 

SYLVILAGUS  FLORIDANUS  CHAPMANI  (Allek). 

Texas  Cottontail. 

(PI.  IX,  fig.  3.) 

Lepus  floridanua  chapmani  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.,  XII,  pp. 

12-13,  March  4,  1899.    Type  from  Corpus  Christi,  Texas;  No.  HH.  S  ^^ 

American  Museum  of  Natural  History ;  collected  by  F.  M.  Chapman,  April 

10,  1891. 
Lepua  floridanus  caniclunis  Miller,  Proc.  Acad.  Nat  Scl.,  Philadelphia,  October, 

1899,  pp.  388-389.    Type  from  Fort  Clark,  Texas;  No.  63137,  S  ad^  U.  S. 

National  Museum ;  collected  by  Dr.  E.  A.  Mearns,  December  27,  1892. 
Lepus  simplicicanus  Miller,  Proc.  Biol.  Soc.  Washington,  XV,  pp.  81-82,  April 

25,  1902.    Type  from  Brownsville,  Texas;  No.  21805,   $  ad.,  U.  S.  National 

Museum ;  collected  by  F.  B.  Armstrong,  October  19,  1891. 

Geographic   distribution. — Arid    parts   of   middle    and    southern 
Texas  from  east  of  Corpus  Christi  to  mouth  of  Pecos  River  and  from 
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near  Abilene  south  across  the  Rio  Grande  into  northeastern  Mexico 
to  central  Tamaulipas,  most  of  Xuevo  Leon,  and  northeastern 
Coahuila.  Vertical  range  from  sea  level  near  Corpus  Christi  up  to 
about  1,000  feet  altitude  near  Fort  Clark,  Texas.  Zonal  range 
mainly  Lower  Sonoran. 

General  characters. — One  of  the  smallest  of  the  forms  of  ftori- 
danus;  ears  short;  feet  small;  upperparts  dark  grayish  buffy  brown 
not  tinged  with  rusty ;  skull  light  and  slender  with  narrow  rostrum, 
small  molar  series  and  small  bullae.  Distinguished  from  its  nearest 
geographic  relative  alacer  by  grayer  color,  smaller  size,  shorter  ears, 
and  slenderer  feet;  from  -floridanua  by  much  grayer  color,  smaller 
size,  and  lighter  skull. 

Colors  in  fresh  fall  pelage. — ^Top  of  head  and  back  dull,  slightly 
pinkish,  buff  overlaid  with  a  strong  black  wash,  the  buff  deepest  on 
middle  of  back;  sides  of  body  becoming  grayish  and  less  strongly 
washed  with  black;  rump  covered  with  a  not  strongly  marked  dark 
grayish  patch ;  top  of  tail  dusky  brown  grizzled  with  gray ;  outside 
of  ears  grayer  than  top  of  head  and  distinctly  edged  along  front  bor- 
der and  around  tip  with  black;  nape  dark  cinnamon  rufous;  front 
of  fore  legs  similar  to  nape  but  paler  and  duller,  becoming  still  paler 
on  top  of  fore  feet;  outside  and  back  of  hind  legs  dull  cinnamon 
brown  or  dull  rusty  cinnamon,  the  latter  extending  along  sides  of 
feet;  tops  of  hind  feet  pale  buffy  whitish;  underside  of  neck  dull 
dark  buffy  or  cinnamon  buff;  rest  of  underparts  white. 

/SArMZZ.— Smallest  and  lightest  among  the  forms  of  floridanus; 
much  like  that  of  orizahcB^  but  rostrum  slightly  heavier;  much 
smaller  and  lighter  than  in  true  floridanus^  with  braincase  more 
rounded,  and  interorbital  and  frontal  region  narrower;  rostrum  slen- 
der and  tapering  rapidly  anteriorly;  bullae  small,  proportionately 
about  as  in  floridanus;  jugals  slender,  usually  with  a  well-marked 
groove,  ending  anteriorly  in  a  distinct  pit ;  front  part  of  anteorbital 
process  usually  separated  from  skull  by  a  distinct  slit-like  notch; 
postorbital  process  proportionately  light,  with  posterior  end  resting 
broadly  against  skull  and  usually  inclosing  a  narrow  foramen,  but 
sometimes  closing  against  skull  its  entire  length. 

Average  measurements  (o  adults). — ^Total  length,  403;  tail  ver- 
tebrae, 50.4 ;  hind  foot,  92 ;  ear  from  notch  in  dried  skin,  49. 

Remarks. — ^A  specimen  taken  at  Corpus  Christi  on  August  20  is 
very  richly  colored,  with  a  heavy  wash  of  glossy  black  overlying  the 
deep  pinkish  buff  ground  color.  This  represents  the  extreme  rich- 
ness of  the  full  pelage.  The  wearing  away  of  the  black  hairs  and 
fading  of  the  underlying  buff  soon  begin  to  change  this  into  the  paler 
and  duller  color  usually  seen.  The  pelage  becomes  most  worn  and 
faded  in  spring  and  summer  and  is  sometimes  quite  gray,  but  most 
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such  specimens  are  more  of  a  dull  rusty  buffy  than  when  in  fresh 
pelage. 

S,  f.  chapmani  ranges  to  the  region  about  Fort  Clark  in  western 
Texas,  but  between  there  and  the  Davis  Mountains,  where  rdbustus 
is  found,  no  member  of  this  group  is  known  to  occur,  and  the  material 
examined  shows  no  sign  of  intergradation  between  the  small,  short- 
eared  chapmani  and  the  large,  long-eared  rohv^tus. 

An  abundance  of  additional  material,  showing  the  extent  of  indi- 
vidual and  seasonal  variation,  demonstrates  the  identity  of  Miller's 
caniclunis  and  simplicicanus  with  chapmani. 

To  the  north  and  east  chapmani  grades  into  alacer  and  to  the 
south  into  connectens  and  orizahce. 

Total  number  of  specimens  examined  127,  from : 

Texas:  Alice,   1;   Aransas  County,  1;   BeevUle,   3;   Blocker  ranch,   1; 

Boerne,  1;  Brownsville,  6;  Camp  Verde,  2;  Clyde,  1;  Comstock,  4; 

Corpus  Chrlstl,  21;  Cuero,  1 ;  Del  Rio,  5;  Eagle  Pass,  1;  Fort  Clark, 

12;  Ingram,  2;  Japonlca,  3;  Llano,  1;  Mason,  5;  Nueces  Bay,  3; 

Rio  Grande  City,  1 ;  Rockport,  7 ;  Rock  Springs,  2 ;  San  Antonio,  14 ; 

Stanton,  2;  Sycamore  Creek,  2;  Victoria  County,  2;  Waring,  3. 
Tamaulipas  (Mexico):  Jaumave,  1;  Matamoras,  2;   Mler,  2;   Soto  la 

Marina,  2 ;  Victoria,  4. 
Kuevo  Leon  (Mexico):  Doctor  Cos,  1;  Lampazos,  1;  Montemorelos,  2; 

Rodriguez,  2. 
Coahuila:  Monclova,  1;  Sablnas,  2. 

SYLVILAGUS  FLORIDANUS  HOLZNERI  (Mearns). 

HoLZNEB  Cottontail. 

(PI.  X,  figs.  1,  4.) 

Lepus  sylvaticus  holzneri  Meams,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  No.  1081,  pp. 
554-557,  June  24,  1896.  Type  from  Douglas  Spruce  Zone  near  summit  of 
Huachuca  Mountains,  southern  Arizona;  No.  58937,  $  ad.,  U.  S.  National 
Museum ;  collected  by  F.  X.  Holzner,  August  29,  1898. 

[Lepud  sylvaticus]  subspecies  rigidus  Meams,  Proc  U.  S.  Nat  Mu8.»  XVIII^ 
No.  1081,  p.  555  (footnote),  June  24,  1896.  Type  from  CarrlzalUlo  Mount- 
ains, Grant  County,  New  Mexico  (near  Monument  31,  Mexican  boundary 
line) ;  No.  fMf 7»  $  ad-*  U.  S.  National  Museum ;  collected  by  Dr.  R  A. 
Meams  and  F.  X.  Holzner,  April  21,  1892. 

Lepus  (Sylvilagus)  durangtB  Allen,  Bull.  Am.  Mus.  Nat  Hist,  N.  Y.,  XIX« 
p.  609  (author's  separates  published  November  12, 1903) .  Type  from  Rancho 
Ballon,  northwestern  Durango,  Mexico ;  No.  21377,  9  ad.,  American  Museum 
of  Natural  History ;  collected  by  J.  H.  Batty,  May  12,  1903. 

Geographic  distribution, — ^Higher  mountain  ranges  of  extreme 
southern  Arizona  and  southwestern  New  Mexico  and  thence  south 
through  the  Sierra  Madre  of  western  Mexico,  in  northeastern  Sonora, 
Chihuahua,  Durango,  western  Zacatecas,  northwestern  Jalisco,  and 
northern  Tepic.    Vertical  range  from  about  6,(X)0  to  10,000  feet  in 
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southwestern  Chihuahua;  zonal  range  mainly  Transition  and  lower 
border  of  Canadian,  ranging  down  into  Upper  Sonoran  in  winter. 

General  characters. — Larger  than  chapmani  and  much  grayer,  with 
more  heavily  furred  feet;  ears  much  larger  and  grayer  with  less 
black  on  border  and  tip;  rufous  on  legs  paler.  Most  like  S,  f,  suh- 
ductus^  into  which  it  grades  on  the  southwestern  part  of  the  Mexican 
Tableland,  but  paler.  Compared  with  robustus  or  cognatus  a  little 
darker  and  more  buffy  on  upperparts. 

Color  in  fresh  winter  pelage. — General  color  pale  grayish  buffy; 
top  of  head  and  back  pale  buff,  often  buffy  gray,  thinly  washed  and 
darkened  with  black,  but  becoming  much  grayer  on  sides  of  head 
and  body;  rump  iron  gray,  forming  a  poorly  marked  rump  patch; 
ears  similar  to  top  of  head  but  grayer  (paler  than  in  chapmani)  with 
only  a  slight  darkening  along  border  and  at  tips;  nape  rusty  rufous 
varying  from  light  ochraceous  rufous  to  tawny  rufous;  fore  legs  a 
little  paler  rufpus  than  nape;  hind  legs  darker,  more  rusty  rufous 
behind  than  front  of  fore  legs,  becoming  ochraceous  buff  on  sides  of 
hind  legs  and  feet;  tops  of  feet  white,  usually  with  a  buffy  tinge; 
top  of  tail  dull  brown  grizzled  with  gray ;  underside  of  neck  grayish 
drab,  sometimes  pale  and  sometimes  with  more  of  a  grayish  buffy 
shade. 

SkuU. — Much  like  that  of  suhdncttcs  but  bullae  larger ;  proportion- 
ately broad  across  braincase;  rostrum  lighter  and  more  rapidly 
tapering  than  usual  in  the  forms  of  floridamis,  but  in  this  resembling 
suhcinctics,  chxipmani^  and  orizabm;  supraorbital  processes  usually 
broad  and  heavy  but  compressed  close  to  skull,  especially  along 
postorbital  process,  and  inclosed  foramen  usually  much  reduced  or 
nearly  obsolete;  anteorbital  notch  usually  large  and  deep,  more 
strongly  marked  than  in  suhcinctus  or  rohustus^  the  skulls  of  which 
those  of  holzneri  most  closely  resemble.  Specimens  from  the  south- 
em  Sierra  Madre  of  Mexico  have  heavier  molars  than  those  from  the 
type  region,  thus  grading  toward  suhcinctus. 

Average  measurements  {5  adults). — ^Total  length,  425;  tail  verte- 
brae, 71 ;  hind  foot,  98 ;  ear  from  notch  in  dried  skin,  62. 

General  remarks. — This  form  in  winter  averages  paler  and  grayer 
than  chapmani  or  subcinctu^^  and  varies  from  buffy  iron  gray  to 
light  pinkish  buff,  darkened  by  the  overlying  wash  of  blackish.  It 
lives  in  mountains  where  there  is  more  or  less  snowfall,  except  in 
the  extreme  southern  part  of  its  range,  and  the  winter  pelage  is  paler 
and  more  abundant  than  in  summer,  being  very  pale  gray  with  white 
feet  and  pale  rusty  nape.  The  freshly  molted  pelage  in  summer  is 
darker  than  at  any  other  time  and  appears  to  become  more  abundant 
with  the  approach  of  winter. 

Lepus  rigidus  and  Lepus  durangm  Allen  are  indistinguishable 
fr(Mn  holzneri.    In  the  southern  part  of  its  range  in  Jalisco.  Zacate-, 
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cas,  and  southern  Durango,  holzneri  becomes  gradually  darker  on 
the  upperparts  until  they  pass  into  the  darker  subcinctus  and  through 
this  last  into  the  much  darker  orizahce, 

S.  holzneri  differs  from  S.  n.  pinetis  externally  in  its  rather  more 
rusty  buffy  color,  more  grayish  or  drab  underside  to  neck,  larger 
size,  and  longer  ears. 

The  skull,  compared  with  that  of  pinetis^  is  proportionately  nar- 
rower across  the  braincase  with  a  heavier  rostrum  (broad  and  flat- 
tened over  base  and  decurved  anteriorly  as  in  most  forms  of 
•floridan'us)  and  more  closely  set  post  orbital  processes,  which  nearly 
or  quite  touch  the  skull  along  their  inner  borders. 
Total  number  of  specimens  examined  56,  from : 

New  Mexico:  Animas  Mountains,  1;  CarrizaUHo,  1:  Burro  Mountains,  3; 

San  Luis  Mountains,  5 ;  Silver  City,  !• 
Arizona:  Chirlcahua  Mountains,  4;  Huachuoa  Mountains,  13. 
Sonora  (Mexico):  Xlall  ranch  (Guadalupe  Canyon),  2;  San  Jos^  Moun- 
tains, 2. 
Ohihuabua  (Mexico):  Colonla  Garcia,  3;  Guadalupe  y  Calvo   1*  San 

Luis  Mountains,  1. 
PoranfiTO  (Mexico):  Arroyo  de  Buey,  2;  Cerro  Prleto,  1;  El  Salto,  3; 

Guanacevi,  3 ;  mountains  near  Guanacevl,  2 ;  Inde,  1. 
Zacatecas  (Mexico):  Hacienda  San  Juan  Capistrano,  3;  Plateado,  3; 
Valparaiso,  1. 

8YLVILAGUS  FLORIDANUS  SUBCINCTUS  (MiLUa). 

jAusco  Cottontail. 

Lepus  floridanus  subcinctus  Miller,  Proc.  Acad.  Nat  ScL  Philadelphia,  October, 
1899,  pp.  386-388.  Type  from  Hacienda  El  Molino,  Negrete,  Michoacan, 
Mexico;  No.  ff^H*  $  ^^n  U.  S.  National  Museum;  collected  by  P.  L.  Jony, 
June  15,  1892. 

Geographic  distribution, — ^Mainly  arid  plains  of  southwestern  part 
of  Mexican  Tableland  and  from  western  Guanajuato  to  northern 
Michoacan  and  southeastern  Jalisco.  Vertical  range  from  about 
8,500  to  6,000  feet  altitude  in  Jalisco ;  zonal  range  mainly  Upper  and 
Lower  Sonoran,  but  extends  down  into  upper  border  of  Arid  Tropi- 
cal Zone. 

General  characters. — Size  small,  color  of  upperparts  buflfy  gray; 
similar  in  general  appearance  to  holzneri  but  size  smaller;  ears 
shorter;  back  darker  gray,  and  rufous  on  legs  darker. 

Color  in  fresh  winter  pelage. — ^Tc^  of  head  and  back  varies  from 
pale  grayish  buff  to  creamy  buff  washed  and  darkened  with  blackish ; 
sides  of  body  and  rump  grayer ;  top  of  tail  dingy  brown  grizzled  with 
grayish;  underside  white;  ears  similar  to  top  of  head  but  grayer 
and  narrowly  bordered  with  blackish  around  front  border  and  at  tip ; 
nape  rusty  rufous  (near  tawny  ochraceous  of  Ridgway) ;  fore  legs 
similar  but  more  of  a  cinnamon  rufous  and  shading  into  ochraceous 
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buff  on  fore  feet ;  hind  legs  a  darker  shade  of  cinnamon  rufous  vary- 
ing to  nearly  clay  color  and  shading  to  buff  or  ochraceous  buff  on 
hind  feet;  underside  of  neck  varying  from  dull  cream  buff  to  clay 
color. 

SkuU, — Similar  to  orizobos^  but  larger,  rostrum  similarly  short 
and  tapering;  also  much  like  that  of  holzneriy  but  smaller,  with 
smaller  bullae,  slenderer  rostrum,  and  slightly  broader,  heavier 
molars;  rostrum  heavier  than  in  orieabce,  but  lighter  than  in  chap- 
truzni;  interorbital  breadth  proportionately  great,  broader  even  than 
in  holzneri;  bullsB  rather  large  compared  with  chapmani. 

Average  measurements  (6  adults). — ^Total  length,  400;  tail  verte- 
brae, 51 ;  hind  foot,  91 ;  ear  from  notch  in  dried  skin,  57. 

Bemarks. — S,  f.  suhcinctvs^  holzneri^  orizahce^  and  chapmani  are 
very  similar  in  general  color,  but  the  legs  of  chapmani  are  much 
paler  or  less  rufous  than  the  others,  and  those  of  subcinctus  are  more 
rufous,  S.  subcinctus  is  an  intergrading  form  between  orizabm  and 
Jwlzneri.  The  type  is  a  large  old  adult  with  a  decidedly  heavier 
skull  than  any  other  specimen  seen  from  the  district  about  the  type 
locality,  and  has  a  close  resemblance  to  the  skull  of  restrictus^  but  the 
color  at  once  distinguishes  it.  The  range  of  subcinctus  lies  just  to 
the  north  and  east  of,  and  immediately  adjoining,  that  of  restrictuSy 
and  the  two  intergrade. 

Total  number  of  specimens  examined  30,  from : 

Jalisco  (Mexico):  Ameca,  1;  Atemajac,  7;  Etzatlan,  11;  La  Barca,  2; 

Lagos»  2;  Ocotlan,  2. 
Michoacan  (Mexico):  Acambaro,  1;  Negrete,  2;  Querendaro,  2. 

8YLVILAGUS  FLORIDANUS  RBSTRICTUS  Nelson. 

Michoacan  Cottontau., 

Bylvilagns  floridanus  restrictua  Nelson,  Proc.  Biol.  Soc.  Washington,  XX,  p.  82, 
July 22, 1907.  Type  from  Zapotlan,  Jalisco, Mexico ;  No.  HH5,  S  ad., U.S. 
National  Museum  (Biological  Survey  collection)  ;  collected  by  E.  W.  Nelson, 
April  25,  1892. 

Geographic  distribution. — ^Mainly  oak  and  pine  forested  slopes  of 
Sierra  Madre  in  Michoacan,  southern  and  western  Jalisco,  and  south- 
eastern part  of  Territory  of  Tepic,  Mexico.  Vertical  range  from 
about  4,000  to  9,500  feet  in  Michoacan;  zonal  range  mainly  Upper 
Sonoran  and  Transition,  but  ranging  down  on  south  slope  of  Sierra 
Madre  through  Lower  Sonoran  to  border  of  Arid  Tropical  2iOne. 

General  characters. — Similar  to  subcinctus  in  size,  but  decidedly 
more  rusty  or  reddish  (almost  as  in  aztecus)^  with  the  rufous  on  legs 
much  more  intense  and  brighter  than  in  any  other  form  found  about 
the  Mexican  Tableland. 

Color  m  nearly  fresh  winter  pelage. — Top  of  head  and  upperparts 
of  body  varying  from  pinkish  buflf  to  deep  ochraceous  buflf  with  a 
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strong  wash  of  black;  sides  of  rump  a  little  grayer  than  back;  ears 
ochraceous  brown,  grayer  than  top  of  head,  and  narrowly  edged  about 
anterior  border  and  at  tip  with  black;  nape  deep  rusty  rufous  (dark 
ochraceous  rufous  of  Ridgway) ;  fore  legs  deep  cinnamon  rufous, 
rather  paler  than  nape,  and  shading  into  deep  odiraceous  buff  on 
fore  feet;  back  of  hind  legs  dark  cinnamon  rufous,  becoming  lighter 
on  sides  of  hind  feet,  and  pinkish  buff  to  ochraceous  buff  <mi  top  of 
hind  feet;  underside  of  neck  deep  cream  buff;  rest  of  underparts 
white. 

Skull. — ^Much  like  that  of  suhcmctua^  but  in  typical  specimens  the 
rostrum  decidedly  heavier  and  less  tapering  toward  tip;  interorbital 
breadth  narrower;  also  resembling  that  of  holzneri^  but  rostrum 
rather  heavier  and  less  pointed  and  bullae  smaller.  Specimens  from 
Patzcuaro  have  rostrum  light  and  pointed,  closely  approaching  that 
of  subcinctus;  near  Zapotlan  and  thence  to  Tepic,  rostnun  heavy  and 
typical  in  form. 

Average  Tr^easurementa  (5  adults). — ^Total  length,  422;  tail  verte- 
brae, 54;  hind  foot,  93;  ear  from  notch  in  dried  skin,  59.5. 

Remarks. — ^This  subspecies  is  based  mainly  on  color.  It  differs 
from  all  the  other  forms  found  about  the  Tableland  in  the  amount 
and  intensity  of  its  reddish  or  rusty  color.  In  fresh  pelage  it  some- 
times even  exceeds  dark  specimens  of  typical  floridanus  in  the  in- 
tensity of  the  rusty  or  rufous  of  the  upperparts,  especiaUy  on  the 
nape  and  legs.  In  general,  the  color  closely  resembles  that  of  aztecus^ 
ruBsatvs^  and  the  other  large  reddish  southern  subspecies.  A  si)eci- 
men  in  fine  winter  pelage,  taken  March  3  on  Mount  Tancitaro, 
Michoacan,  is  unusually  brightly  colored.  The  back  is  deep  ochra- 
ceous buff  darkened  with  a  wash  of  black,  the  sides  and  rump  a  little 
grayer,  and  the  legs  deep  cinnamon  rufous. 

The  range  of  this  subspecies  is  restricted  to  a  long  belt  of  forested 
country  following  the  slopes  of  the  Sierra  Madre  through  most  of 
Michoacan  and  thence  west  into  southern  Jalisco  to  the  Sierra  Nevada 
de  Colima  and  from  there  southwest  to  the  city  of  Tepic.  It  pos- 
sesses one  of  the  most  limited  ranges  among  the  Mexican  forms.  The 
reddish  color  ordinarily  separates  it  at  once  from  the  gray  suhcinrtvs 
living  on  the  adjacent  arid  plains  to  the  north.  Two  specimens  taken 
at  Zapotlan,  Jalisco,  on  April  27  differ  from  others  of  the  series  taken 
at  that  locality,  and  elsewhere  within  the  range  of  restriotus,  in  being 
as  gray  as  typical  specimens  of  subcinctus,  but  their  skulls  are  like 
the  rest  of  the  series  from  Zapotlan. 

A  skull  from  the  city  of  Tepic,  Territory  of  Tepic,  is  typical 
restrictus^  but  unfortunately  I  have  no  skin  from  there.  An  adult 
female,  taken  March  23  southeast  of  the  city  of  Tepic  at  6,500  feet 
altitude  on  the  pine  forested  highlands  at  Laguna,  Sierra  de  Juana- 
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catlan,  in  central  western  Jalisco,  differs  so  much  in  skull  characters 
and  in  general  appearance  from  both  reatrietm  and  subcinctus  that 
I  hesitate  to  place  it  with  either.  Awaiting  further  material  from 
that  district  I  have  placed  it  with  restrictus — the  form  which  its  skull 
characters  most  resemble.  Its  color,  however,  is  grayish,  more  like 
8%bbcin€tu8  than  restrictus.  The  skull  of  this  specimen  measures: 
Basilar  length,  58 ;  length  of  nasals,  33.8 ;  breadth  of  rostrum  above 
premolars,  21.2;  depth  of  rostrum  in  front  of  premolars,  1'5.3;  in- 
terobital  breadth,  19.5;  parietal  breadth,  27.8;  diameter  of  bull», 
11.2.  The  frontal  area,  including  base  of  rostrum,  is  very  broad  and 
arched ;  the  supraorbital  processes  are  small  and  depressed  below  the 
plane  of  the  frontal  region  instead  of  being  as  usual  raised  winglike 
above  it.  The  jugals  are  heavy,  especially  at  anterior  angle.  The 
skin  measures :  Total  length,  455 ;  tail  vertebrae,  49 ;  hind  foot,  101. 

Since  writing  the  foregoing  I  have  received  for  comparison  through 
the  courtesy  of  Doctor  Allen,  of  the  American  Museum  of  National 
History,  a  series  of  cottontails  collected  by  the  late  J.  H.  Batty  from 
several  localities  along  the  borderline  between  western  Jalisco  and 
Topic.  They  agree  with  the  Biological  Survey  series  from  Zapotlan, 
and  show  the  continuous  distribution  of  restricPus  from  the  type 
locality  northwestward  along  border  of  Tepic. 

Total  number  of  specimens  examined  53,  from : 

JaUsco  (Mexico):  Atengulllo,  1;  Estancla,  2;  Garabatos,  3;  La  Cienega, 
2;  La  Lagnna,  2;  Las  Canoas,  6;  Llano  y  Gasco,  2;  Rio  Ameca,  8; 
Zapotlan,  9. 

Kichoacan  (Mexico):  Los  Reyes,  1;  Mount  Tancitaro,  1;  Patzcuaro,  19. 

Territory  of  Tepic  (Mexico):  OJo  de  Agua  (near  Amatlan),  1;  city  of 
Tepic,  1. 

SYLVILAGUS  FLORIDANUS  ORIZABJE  (Mebbiam). 
Mount  Orizaba  Cottontail. 

Lepus  orizdbce  Merrlam,  Proc.  Biol.  Soc.  Washington,  VIII,  p.  143,  December  29, 
1893.  Type  from  Mount  Orizaba,  Pnebla,  Mexico;  No.  53318,  9  ad.,  U.  S. 
National  Museum  (Biological  Sun^^  collection) ;  collected  by  E.  W.  Nel- 
son and  E.  A.  Goldman,  April  24,  1903. 

Lepus  floridanus  persultator  Elliot,  Pub.  Field  Columbian  Mus.,  Zool.  ser..  Ill, 
pp.  147-148,  March,  1903.  Type  from  City  of  Puebla,  Puebla,  Mexico;  In 
Field  Columbian  Museum ;  collected  by  F.  E.  Lutz,  May  9,  1901. 

Geographic  distribution. — ^Most  of  the  high  mountains  and  border- 
ing plains  on  southeastern  part  of  Mexican  Tableland,  from  Mount 
Orizaba  and  the  Cofre  de  Perote  on  the  western  border  of  central 
Vera  Cruz  through  northern  half  of  Puebla,  all  of  Tlaxcala,  most  of 
the  State  of  Mexico,  the  Federal  District,  Hidalgo,  Guanajuato,  San 
Luis  Potosi,  and  southern  Coahuila.  Vertical  range  from  about 
7,000  to  over  14,000  feet  altitude  in  eastern  Puebla ;  zonal  range  from 
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Upper  Sonoran  through  Transition  to  the  Arctic- Alpine  division  of 
the  Boreal  Zone  (mainly  Transition). 

General  cJvaraeters. — Smallest  and  darkest  gray  of  the  Mexican  sub- 
species of  -floridanus;  much  like  ohapmani  in  general  appearance,  but 
darker  gray;  nape  and  legs  a  deeper  or  darker  shade  of  rufous;  and 
ears  larger. 

Color  in  fresh  winter  pelage. — Dark,  nearly  iron  gray,  with  a  buffy 
tinge  on  top  of  head,  back,  and  sides  of  body  (dark  grayish,  heavily 
suffused  with  dull  ochraceous-buff  on  top  of  head  and  back  of  some 
individuals) ;  sides  of  rump  grayer  than  back,  but  rump  patch  not 
well  marked ;  ears  a  little  grayer  than  back,  with  a  narrow  edging  of 
black  about  anterior  border  and  at  tip ;  nape  deep  rusty  rufous ;  legs  a 
duller  more  tawny  shade  of  same,  becoming  dull  chestnut  on  back  of 
hind  legs;  rufous  color  of  legs  shades  into  ochraceous  buff  or  buffy 
white  on  feet ;  top  of  tail  dusky  brown,  grizzled  with  gray ;  underside 
of  neck  creamy  clay  color;  rest  of  underparts  white. 

Skull. — Small  and  light,  much  as  in  chapmani^  but  with  a  rather 
longer,  much  slenderer,  and  more  pointed  rostrum ;  bullae  proportion- 
ately large. 

Average  measurements  {6  adults). — Total  length,  375;  tail  verte^ 
bra?,  39 ;  hind  foot,  87 ;  ear  from  notch  in  dried  skin,  59. 

Remarks. — ^Winter  specimens  have  unusually  long  and  full  pelage, 
darkened  on  the  upperparts  by  an  abundance  of  long  black-tipped 
hairs.  As  the  latter  wear  off,  the  general  color  becomes  paler  and 
grayer,  especially  in  late  spring. 

Orisabce  differs  from  suhcinctus^  msimly  in  its  smaller  size  and 
darker,  more  iron  gray  upperparts.  It  ranges  over  the  open  forests 
on  the  slopes  of  the  mountains  and  foothills  on  the  central  southern 
and  extreme  southeastern  part  of  the  Tableland  and  in  suitable  places 
on  the  adjacent  high  plains.  On  Mount  Orizaba  we  found  them 
living  in  scanty  patches  of  dwarfed  evergreen  shrubs  above  timber- 
line  (13,800  feet),  and  their  tracks  were  seen  up  to  above  14,000  feet. 
From  there  they  range  down  the  west  slope  through  open  pine  forest 
to  the  plains  of  Puebla.  Specimens  from  the  mountains  along  the 
backbone  of  the  Tableland  in  southern  San  Luis  Potosi  and  through 
Guanajuato,  while  not  typical,  appear  nearest  to  orizahce. 

The  type  locality  of  Lepus  persultator  Elliot  is  the  city  of  Puebla, 
Puebla,  in  the  midst  of  the  range  of  xS".  /.  orizahce.  The  type  of  per- 
sultator.^  a  worn  spring  specimen,  proves  on  comparison  to  be  identical 
with  orizahw^  and  thus  the  name  becomes  a  synonj^m  of  orizahw. 

JS.  f.  orizahce  is  the  most  generally  distributed  cottontail  on  the 
mountain  sides  and  foothills  about  the  Valley  of  Mexico.  In  Quere- 
taro  and  Michoacan  it  intergrades  with  suhcinctus^  and  in  San  Luis 
Potosi  and  adjacent  region  with  chapmani. 
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Total  number  of  specimens  examined  49,  from: 

Coahuila  (Mexico):  Sierra  Encamaclon,  1. 

San  Luis  Potosi  (Mexico):  San  Luis  Potosi,  1. 

Ouanajuato  (Mexico):  Santa  Rosa,  5. 

Hidalgo  (Mexico):  El  Cliico,  5;  BncarnBcion,  2;  Tulancingo,  6;  Zima^ 

pan,  2. 
Mexico  (Mexico):  Mount  Popocatepetl,  1;  Volcano  of  Toluca,  8. 
Federal  District  (Mexico):  TIalpam,  S. 
Tlaxcala  (Mexico):  Huamantla,  2. 
Puebla  (Mexico):  Clialchicomula,  1. 
Vera  Cruz  (Mexico):  Las  Vigas,  5;  Mount  Orizaba,  2. 

SYLVILAGUS  FLORIDANXJS  CONNECTENS  (Nelson). 

Alta  Miha  CorrroNTAn.. 

Lepus  floridanus  connectens  Nelson,  Proc.  Biol.  Soc.  Washington,  XVII,  p.  105^ 
May  18,  1904.  Type  from  Chlchlcaxtle,  central  Vera  Cruz,  Mexico;  No. 
63660,  ^  ad.,  U.  S.  National  Museum  (Biological  Survey  collection) :  col- 
lected by  E.  W.  Nelson  and  E.  A.  CJoldman,  February  15,  1894. 

Geographic  distrihntion. — Coastal  plain  and  eastern  slope  of  adja- 
cent mountains  of  eastern  Mexico  from  Alta  Mira,  in  southern 
Tamaulipas,  through  eastern  San  Luis  Potosi  to  Pinal  de  Amoles, 
in  northeastern  Queretaro,  south  to  Papaloapam  River  in  Vera  Cruz, 
and  through  eastern  Puebla  to  Mount  Zempoaltepec  in  eastern 
Oaxaca.  Vertical  range  from  sea  level  near  Vera  Cruz  up  to  about 
9,000  feet  on  Mount  Zempoaltepec;  zonal  range  mainly  Arid  and 
Humid  Tropical,  extending  up  through  Upper  Sonoran  2k)ne. 

General  characters. — Large,  nearly  equaling  aztecus  in  size,  and 
resembling  russatus  and  aztecus  in  its  generally  reddish  coloration, 
but  with  much  larger  ears  than  either  and  with  the  rufous  on  hind 
legs  much  duller. 

Color  in  fresh  winter  pelage, — ^Top  of  head  and  back  deep  ochra- 
ceous  buff  heavily  washed  with  black;  sides  of  body  and  rump  a 
little  paler;  top  of  tail  rusty  brown;  ears  dark  buffy  brown  washed 
with  black;  latter  color  strongest  along  anterior  edge  and  at  tip; 
nape  deep  rusty  rufous;  fore  legs  rusty  cinnamon,  shading  into 
ochraceous  buff  on  fore  feet;  back  of  hind  legs  deep  rusty  brown, 
varying  from  rusty  cinnamon  to  dark  russet,  becoming  paler  on  sides 
of  feet;  tops  of  hind  feet  vary  from  white  to  dark  buff;  underside 
of  neck  dark  creamy  buff ;  rest  of  underparts  white. 

Skull. — Most  like  aztecus^  especially  in  the  shape  of  the  heavy 
rostrum,  but  with  braincase  a  little  broader ;  bulla)  distinctly  larger ; 
jugal  distinctly  grooved,  with  a  pit  anteriorly,  as  in  aztecus;  skull 
longer  and  proportionately  narrower  than  in  typical  -floridamis.  The 
larger  size,  as  well  as  the  broad,  heavy  rostrum  with  nasals  inflated 
and  decurved  near  tip,  serve  to  distinguish  connectens  at  a  glance  from 
ehapmani  and  orizabce;  rostrum  not  so  deep  as  in  chapmani;  inter- 
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orbital  breadth  great,  equaling  true  Horidanus  and  proportionately 
about  as  in  aztecua;  the  broad  interorbital  area  and  small  bulbe 
distinguish  it  from  russatua. 

Average  measurements  (5  adults). — ^Total  length,  434;  tail  verte- 
Iwae,  58;  hind  foot,  94;  ear  from  notch  in  dried  skin,  60. 

Remarks, — S.  f.  connectens  ranges  from  the  more  scantily  for- 
ested coastal  plains,  which  are  arid  tropical  in  character,  up  through 
the  adjacent  humid  tropical  mountain  slopes,  wherever  natural  or 
artificial  openings  occur  in  the  heavy  forest.  Specimens  from  this 
humid  belt  average  darker  colored  than  those  from  the  more  arid 
plains,  but  the  differences  do  not  appear  to  be  constant  enough  to 
distinguish  them.  In  the  dry  season  specimens  from  the  more  arid 
coastal  region  average  paler  than  those  from  the  more  humid  moun- 
tain slopes. 

As  in  most  other  forms  of  this  species,  connectens  shows  a  consider- 
able range  of  individual  variation  and  also  varies  geographically  as 
it  grades  toward  chapmani  on  the  north  and  russatus  on  the  south. 

Total  number  of  specimens  examined  47,  from : 

Tamaulipas  (Mexico):  Alta  Mira,  6. 

Vera  Craz  (Mexico):  Chictaicaxtle,  8 ;  Jico,  15 ;  Mirador,  1 ;  Orizaba  City,  1. 

San  Luis  Potosi  (Mexico):  Valles,  4. 

Queretaro  (Mexico):  Pinal  de  Amoles,  5. 

Puebla  (Mexico):  Metlaltoyuca,  3. 

Oazaca  (Mexico):  Mount  Zempoaltepec,  4. 

SYLVILAGUS  FLORIDANUS  RUSSATUS  (Allbn). 

Vera  Cbuz  Cottontail. 

Lepu8  (SylvUagus)  ruaaatus  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  XX,  p.  81,  Feb* 
ruary  29,  1904.  Type  from  Pasa  Nueva,  southern  Vera  Cruz,  Mexico;  Na 
17203,  ^  ad.,  American  Museum  of  Natural  History;  collected  by  A.  E. 
Colburn,  April  10,  1901. 

Geographic  distribution. — Oast  lowlands  of  southern  Vera  Cmz 
and  thence  east  into  adjacent  part  of  Tabasco  and  south  to  lower 
slopes  of  the  Cordillera.  Vertical  range  from  sea  level  to  about  3,000 
feet  in  southern  Vera  Cruz;  zonal  range  Humid  and  Semi-humid 
Tropical. 

General  characters. — ^A  well-marked  subspecies  of  medium  size 
and  reddish  color,  with  very  short  dark  ears  and  dark  rufous  legs; 
skull  narrow;  interorbital  breadth  narrow;  bullee  proportionately 
large. 

Color  in  nearly  fresh  winter  pelage. — ^Top  of  head  and  back  ochra- 
ceous  buff,  rich  and  dark  in  fresh  pelage;  sides  of  body  and  rump 
paler;  a  wash  of  black  darkening  sides  and  top  of  head  and  upper- 
parts  of  body;  ears  with  a  blackish  wash,  darker  than  crown,  and 
becoming  heaviest  along  anterior  border  and  about  tip ;  nape  bri^t, 
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almost  orange,  rufous ;  fore  legs  cinnamon  rufous  shading  to  ochra- 
ceous  buff  on  tops  of  fore  feet;  back  of  hind  legs  dull  cinnamon 
rufous,  becoming  paler  and  duller  on  sides  of  hind  feet;  tops  of  hind 
feet  clear  white  or  buffy  white;  top  of  tail  dusky  brown,  grizzled 
with  ochraceous  buff;  underside  of  neck  rusty  ochraceous  buffy;  rest 
of  underparts  buffy  white. 

SkuU. — Interorbital  breadth  very  narrow,  less  than  in  any  other 
Mexican  form ;  bullae  proportionately  larger  than  in  any  others ;  ros- 
trum heavy,  with  inflated  nasals  and  broad,  decurved  tip. 

The  heavy  jugals  and  narrow  braincase  show  its  close  relationship 
with  aste&us^  cormectens^  yucatanicus,  and  chiapensis.  Skull  propor- 
tionately much  narrower  than  in  typical  -floridanus;  jugals  about  the 
same,  but  with  a  shallow  groove  and  pit  at  anterior  end  nearly  or 
quite  lacking. 

Average  measurements  {5  adults). — ^Total  length,  416;  tail  verte- 
brae, 45 ;  hind  foot,  89 ;  ear  from  notch  in  dried  skin,  51. 

Remarks.-^ln  color  this  form  is  much  like  azteciis  and  others  of  the 
related  tropical  forms  in  Mexico  and  decidedly  more  rusty  yellowish 
than  true  floridanus.  It  has  a  rather  restricted  range,  as  far  as 
known,  being  confined  mainly  to  the  hot  semiarid  tropical  lowlands  of 
southern  Vera  Cruz.  Its  small,  short,  and  dark-colored  ears  and 
marked  skull  characters  at  once  distinguish  it  from  other  Mexican 
forms.     In  faded  pelage  it  is  more  buffy  than  aztecus. 

Total  number  of  specimens  examined  21,  from — 

Vera  Cruz  (Mexico):  Catemaco,  6;   Coatzacoalcos,  2;  Minatltlan,  12; 
Pasa  Nueva,  1. 

SYLVILAGUS  FLORIDANUS  AZTECUS   (Allkn). 

Aztec  Cottontail. 

Lepus  syUaticus  aztecus  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  N.  Y.  Ill,  p.  188 
(author's  separates  published  December  10,  1890).  Type  from  Tehuan- 
tepec  City,  Oaxaea,  Mexico;  No.  iiH,  S  ad.,  American  Museum  of  Natural 
History;  collected  by  Dr.  Audley  C.  Buller,  February  19,  1890. 

Geographic  distribution. — Coastal  plain  and  adjacent  foothills  of 
southern  Oaxaea  and  southeasterly  along  coast  of  Chiapas  nearly  or 
quite  to  border  of  Guatemala,  and  also  middle-ncMrthern  Costa  Sica. 
Vertical  range  from  sea  level  to  about  2,000  feet  altitude  in  southern 
Oaxaea ;  zonal  range  Arid  and  Semi-humid  Tropical  zones. 

General  characters. — A  large  form,  larger  than  typical  -floridanus ; 
color  similar  to  that  of  russatvs^  but  larger,  with  much  longer  ears, 
and  more  brightly  colored  hind  legs  and  feet ;  skull  large. 

Color  in  fresh  winter  pelage. — ^Head  and  upperparts  of  body  rich 
ochraceous  buff,  becoming  paler  or  grayer  on  sides  of  body  and  rump 
(still  paler  or  grayer  in  faded  or  worn  pelage) ;  nape  deep  rusty 
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rufous  (orange  rufous) ;  fore  legs  rich  cinnamon  rufous,  shading  to 
ochraceous  buff  on  feet ;  hind  legs  a  duller  cinnamon  rufous,  strongly 
contrasting  with  the  clear  white,  or  bright  buffy  white,  on  front  of 
legs  and  top  of  hind  feet ;  top  of  tail  rusty  brown,  often  with  a  cin- 
namon rufous  shade;  underside  of  neck  ochraceous  clay  ccdor;  rest  of 
underparts  white. 

Sktdl, — ^Large;  rostrum  long  and  heavy,  with  nasak  inflated  and 
decurved  near  tip;  braincase  narrow;  interorbital  area  broad,  much 
broader  than  in  russatus;  bullae  very  small  (as  in  chtaperms). 
Skull  most  like  chiapenstSj  but  smaller,  with  narrower  rostrum  and 
interorbital  area.  Compared  with  true  fioridanus^  the  skull  is  longer 
and  proportionately  slenderer,  with  interorbital  area  averaging 
broader;  braincase  actually,  as  well  as  proportionately,  narrower  and 
buUse  much  smaller;  jugal  heavy,  and  usually  with  a  distinct  groove 
ending  anteriorly  in  a  well-marked  pit;  nasals  average  longer  and 
proportionately  narrower;  base  of  rostrum  more  elevated,  giving  a 
more  arched  outline  to  upper  surface  of  skull  in  front;  brain^Ase 
more  elongated  and  outline  less  abruptly  descending  at  occiput. 

Average  measurements  (  S  adults). — Total  length,  444;  tail  verte- 
brae, 54;  hind  foot,  97;  ear  from  notch  in  dried  skin,^58. 

Remarks. — General  color  much  as  in  russatus  and  chiapensis^  but 
the  hind  legs  and  hind  feet  are  much  more  brightly  colored,  the 
cinnamon  rufous  and  the  white  areas  being  clearer  and  more  sharply 
contrasted. 

Until  recently  I  supposed  that  no  form  of  Sylvilagtis  floridanus 
ranged  beyond  Guatemala.  Recent  collections,  however,  prove  that 
this  species  occurs  as  far  at  least  as  middle  Nicaragua  and  even  to 
Tenorio,  northern  Costa  Rica.  The  single  specimen  known  to  me 
from  Costa  Rica  was  collected  January  30,  1908,  by  C.  F.  Under- 
wood, and  is  in  the  Museum  of  Comparative  Zoology.  As  stated 
elsewhere,  the  Nicaragua  specimens  examined  by  me  are  referable 
to  chiapensis,  which  is  surprising  in  view  of  the  fact  that  the  single 
known  Costa  Rica  specimen  is  very  brightly  colored  and,  with  the 
exception  of  being  a  little  grayer  on  the  ears  and  a  little  more  dusky 
on  top  of  the  tail,  is  not  distinguishable  from  S.  f.  aztecus  from 
Tehuantepec,  Oaxaca,  Mexico.  The  skull  characters  also,  including 
the  smaller  bullae,  are  the  same.  This  appears  to  be  a  case  of  parallel 
development,  since  chiapensis  intervenes  in  the  territory  between 
Oaxaca  and  Costa  Rica. 

Total  number  of  specimens  examined  42,  from : 

Oaxaca  (Mexico):  Hnllotepec,  27;  Jiichltan,  1;  Sallna  Cruz,  1;  San 
Mateo  del  Mar,  6 ;  Santa  Efigenia,  8 ;  Santa  Maria  Petapa,  1 ;  Tapana, 
1 ;  Tehuantepec  City,  !• 

Costa  Bica:  Tenorio,  1. 
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SYLVILAGUS  FLORIDANUS  CHIAPENSIS  (Nelsoh). 
Chiapas  Cottontail. 

Lepus  floridanus  chiapenais  Nelson,  Proc.  Biol.  Soc.  Washington,  XVII,  p.  106, 
May  18, 1904.  Type  from  San  Cristobal,  Chiapas,  Mexico;  No.  75958,  9  ad., 
U.  S.  National  Museum  (Biological  Survey  collection) ;  collected  by  E.  W. 
Nelson  and  E.  A.  Goldman,  September  28,  1895. 

Geographic  distrijution. — Interior  of  Chiapas,  mainly  in  the  high- 
lands, the  adjacent  highlands  of  Guatemala  and  southerly  to  middle- 
northern  Nicaragua.  Vertical  range  from  about  2,000  to  over  10,000 
feet  altitude  in  Chiapas  and  Guatemala ;  zcmal  range  mainly  upper 
Sonoran  and  Transition  but  ranges  down  to  upper  border  of  Tropical 
Z(me. 

General  characters. — Largest  of  the  subspecies  of  -floridanus;  pelage 
coarse ;  color  of  upperparts  ochraceous  buff,  similar  in  size  and  gen- 
eral color  to  aztecus  and  yucatanicits  but  darker,  with  hind  legs 
duller  colored  and  underside  of  neck  darker. 

Oolor  in  fresh  winter  pelage. — Top  of  head  and  back  dark  ochra- 
ceous buff,  heavily  washed  with  black ;  sides  of  body  and  rump  paler 
or  grayer ;  ears  darker  and  more  clay  colored  than  crown,  with  a  dis- 
tinct wash  of  blackish,  becoming  heaviest  along  anterior  border  and 
at  tip;  upperside  of  tail  dull  rusty  brown;  nape  deep  rusty  rufous; 
fore  legs  vary  from  russet  to  deep  cinnamon  rufous,  shading  to  ochra- 
ceous buff  on  fore  feet ;  hind  legs  vary  from  dull  cinnamon  to  dull 
cinnamon  rufous  becoming  more  tawny  ochraceous  on  sides  of  feet; 
tops  of  hind  feet  dull  ochraceous  buff;  underside  of  neck  nearly 
wood  brown,  darker  and  duller  colored  than  in  aztecus;  underparts 
of  body  mainly  similar  to  sides;  insides  of  legs  mainly  ochraceous 
buff,  limiting  the  dingy  whitish  area  on  underside  to  a  band  along 
ventral  line;  chin  and  throat  dingy  gray. 

Sktdl. — ^Large  and  massive,  largest  of  all  the  forms  except  yuca- 
tanicus,  with  which  it  agrees  closely  in  size,  but  is  a  little  shorter  and 
narrower  both  in  interorbital  and  parietal  breadth;  bullae  smaller 
and  jugals  lighter;  skull  larger  and  heavier  than  in  aztecus^  with 
rostrum  much  broader  at  base  but  about  the  same  in  depth;  jugal 
more  deeply  grooved,  with  a  deep  pit  anteriorly;  buUse  smallest 
among  the  Mexican  forms,  except  aztecus^  with  which  they  agree  in 
size  but  proportionately  smaller. 

Average  measurements  (5  adults). — ^Total  length,  463;  tail  verte- 
brce,  52;  hind  foot,  97;  ear  from  notch  in  dried  skin,  60. 

Remarks. — ^This  is  a  very  large,  coarsely  pelaged  cottontail,  which 
appears  to  range  from  the  highlands  of  Chiapas  southerly  through 
the  interior  of  Central  America  to  northern  Nicaragua. 

In  a  recent  paper  on  a  collection  of  mammals  from  Nicaragua  * 
Dr.  J.  A.  Allen  publishes  the  first  record  of  the  occurrence  of  a  form 

«BuU.  Am.  Mus.  Nat  Hist.,  N.  Y.,  XXIV,  pp.  647-670,  Oct  13,  1908. 
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of  SylvUagua  fioridanus  in  Nicaragua.  Three  specimens  were  sent 
the  American  Museum  of  Natural  History  from  middle  northern 
Nicaragua  in  the  region  about  Matagalpa,  and  another  specimen 
from  the  same  region  is  in  the  collection  of  the  Biological  Survey- 
Doctor  Allen  identified  his  specimens  as  S.  /.  chiapensis.  In  color 
they  are  perfectly  typical  chiapensis^  but  are  smaller,  with  shorter 
ears  and  hind  feet.  The  skull  is  smaller  than  typical  cfUapensis, 
with  proportionately  wider  interorbital  breadth  and  larger  bullae. 
However,  these  differences  do  not  appear  to  be  suflSciently  marked 
to  be  worth  more  than  passing  notice,  and  I  agree  with  Doctor  Allen's 
identification.  The  Biological  Survey  specimen  from  the  same  re- 
gion is  not  fully  grown,  though  in  fresh  adult  pelage,  and  is  brighter 
colored  than  the  others,  thus  approaching  aztecus. 
Total  number  of  specimens  examined  28,  from : 

Chiapas  (Mexico):  Canjob  ,  1 ;  Comitan,  1 ;  San  Bartolome,  3 ;  San  Cristo- 
bal, 8;  San  Vicente,  8;  Tuxtla,  1. 
Guatemala:  Hacienda  Chancol,  1;  Jacaltenango,  1. 
Nicaragrua:  Chontales,  1;  Jlnotega,  1;  Leon,  1;  Ocotal,  1. 

SYLVILAGUS  FLORIDANTS  TUCATANICUS  (Miller). 

Yucatan  Cottontail. 

(PI.  IX,  figs.  4.  6.) 

Lepus  fiorid(MU9  yucatanicus  Miller,  Proc.  Acad.  Nat.  Set.  Philadelphia,  October, 
1899^  pp.  384,  386.  Type  from  Merida,  Yucatan,  Mexico ;  No.  J|^,  9  ad., 
U.  S.  National  Museum ;  collected  by  A.  Schott,  February  22,  1865. 

Geographic  distribution. — Coastal  plain  of  Yucatan,  Campeche, 
and  Tabasco.  Vertical  range  from  sea  level  to  about  5(X)  feet  in 
Campeche.    Zonal  range  Arid  and  Semi- Arid  Tropical  zones. 

General  characters, — Size  large;  the  largest  of  the  subspecies  of 
•floridanus  except  chiapensia;  pelage  coarse;  color  rusty  yellowish* 
much  like  aztecus;  skull  very  large  and  massive  with  great  interor- 
bital breadth  and  supraorbital  processes,  including  postorbitals,  often 
fused  to  skull  as  thoroughly  as  in  the  swamp  rabbits. 

Color  in  nearly  fresh  winter  pelage. — Top  of  head  and  back  rusty 
ochraceous  buff  as  in  aztecus^  but  sides  of  head,  body,  and  rump  dis- 
tinctly paler  or  more  grayish;  outside  of  ears  grayer  and  narrowly 
edged  along  front  border  and  tipped  with  blackish ;  top  of  tail  rusty 
brown  as  in  aztecus;  nape  deep  rusty  rufous;  fore  legs  dull  cinna- 
mon rufous  shading  into  ochraceous  buff  on  feet;  hind  legs  rusty 
cinnamon  behind,  varying  to  mars  brown,  and  becoming  paler  on 
sides  of  feet;  tops  of  feet  white,  sometimes  shaded  with  buffy  but 
paler  than  in  chiapensis;  underside  of  neck  varies  from  dark  creamy 
buff  to  dull  clay  color;  rest  of  underparts  white. 
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Skull. — ^This  subspecies  averages  rather  smaller  than  chiapensis^  but 
skull  larger  and  more  massive  (the  largest  among  the  forms  of 
lloridanv^s)  ^  with  broad  heavy  rostrum  and  broad  interorbital  and 
frontal  area;  bullae  decidedly  larger  than  in  either  aztecus  or  cMor 
pensis  and  same  actual  size  as  in  true  floridanua^  holzneri^  and  ms- 
satusj  though  proportionately  smaller.  Although  a  much  larger  and 
heavier  animal  than  true  -floridanua^  it  has  decidedly  smaller  molars; 
jugal  heavy,  usually  with  a  groove  ending  in  a  decided  pit  anteriorly ; 
supraorbital  processes  commonly  more  or  less  completely  fused  to 
skull,  often  as  in  typical  specimens  of  swamp  rabbits. 

Average  measurements  (6  adults). — ^Total  length  461;  tail  verte* 
brse,  60;  hind  foot,  97;  ear  from  notch  in  dried  skin,  61. 

Remarks. — Yucatanicm  is  much  like  aztecus  in  color,  but  a  little 
paler,  with  the  light  and  rufous  areas  on  the  feet  and  legs  less  intense 
and  not  so  strongly  contrasted  with  the  color  of  adjoining  parts.  One 
of  the  strong  characters  is  the  extent  to  which  the  postorbital  process 
is  fused  to  the  skull,  thus,  in  combination  with  the  generally  heavy 
proportions  of  the  skull,  producing  a  close  general  similarity  to  the 
skulls  of  the  swamp  rabbits. 

Total  number  of  specimens  examined  15,  from : 

Campeche  (Mexico):  Campeche  City,  3. 
Yucatan  (Mexico):  Merida,  8;  Progreso.  4. 

SYLVILAGUS  COGNATUS  (Nelson). 

Manzano  Mountain  Cottontail. 

hepiLS  cognatua  Nelson,  Proc.  Blol.  Soc.  Washington,  XX,  p.  82,  July  22,  1907. 
Type  from  10,000  feet  altitude,  near  summit  of  the  Manzano  Mountains, 
New  Mexico;  No.  136569,  ad.,  U.  S.  National  Museum  (Biological  Survey 
collection) ;  collected  by  A.  Rea,  February,  1905. 

Geographic  distribution. — High  mountain  summits  and  adjacent 
slopes  of  central-eastern  New  Mexico.  Vertical  range  from  about 
6,500  to  10,200  feet  altitude  on  Manzano  Mountains;  zonal  range 
mainly  Transition,  and  lower  part  of  Canadian  Zone. 

General  characters. — Color  of  upperparts  light  buffy  grayish,  as  in 
S.  rohustus.^  but  a  little  browner  or  more  buffy  on  the  ears;  skull 
smaller  with  more  slender  supraorbitals  and  smaller  bullae. 

Color  in  fresh  pelage. — Top  of  head  and  back  dull  buffy  grayish 
darkened  with  wash  of  black ;  rump  dull  iron  gray,  forming  a  fairly 
distinct  patch;  top  of  tail  buffy  brown  washed  with  gray;  orbital 
area  rusty  buff;  sides  of  head  and  body  dingy  iron  gray,  tinged 
slightly  with  buff;  nape  light  rusty  rufous;  sides  of  neck  and  fore 
part  of  shoulders  underlaid  with  dull  rusty  buff  strongly  overlaid 
with  dull  buffy  gray ;  outside  of  ears  slightly  buffy  gray,  paler  than 
back  and  slightly  edged  with  blackish  about  terminal  third  in  front; 
front  and  sides  of  legs  pale  rusty,  shading  into  buffy  whitish  on  top$ 
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of  fore  feet;  back  and  outmde  of  lower  hind  legs  and  outside  of  hind 
feet  rather  pale  dull  ruety  cinnamon,  washed  or  overlaid  with  gray 
tips  to  hairs;  tops  of  hind  feet  white;  underside  of  neck  pale  buffy 
grayish  underlaid  with  light  plumbeous  gray ;  among  five  specimens 
«Be  has  the  underside  of  neck  pale  grayish  buff  underlaid  with  rather 
dark  dull  rusty  buff. 

Skull, — Closely  resembles  that  of  holzneriy  but  a  little  larger  with 
smaller  bullae;  a  similarly  deep  notch  in  front  of  supraorbital,  but 
supraorbital  itself  much  lighter  and  narrower  with  a  more  slender 
and  tapering  postorbital  process  standing  well  out  from  skull,  giving 
a  more  winglike  appearance,  and  touching  skull  only  at  or  very  near 
posterior  tip,  thus  inclosing  a  well-marked  flattened,  tear-shaped 
foramen ;  bullae  distinctly  smaller  than  in  holzneri  and  much  smaller 
than  in  rohustus. 

Average  measurements  {6  adults). — ^Total  length,  451;  tail  verte- 
brae, 65 ;  hind  foot,  102 ;  ear  from  notch  in  dried  skin,  67. 

Remarks. — ^The  present  species  with  S.  robustus  and  S.  f.  holzneri 
make  up  a  group  of  pale  gray  mountain  cottontails  which  have 
relatively  long  ears  and  certain  skull  peculiarities  which  make  them 
appear  very  different  from  the  ordinary  forms  of  floridanus.  The 
nearly  straight  upper  outline  of  the  rather  slender  tapering  rostrum 
is  most  like  that  of  ckapmani^  among  the  forms  of  floridanus  found 
in  the  United  States,  but  so  far  as  known  none  of  these  forms  inter- 
grade  with  chapmani.  Direct  intergradation  of  holzneri  with  -flori- 
danus  takes  place  at  the  southern  end  of  the  Mexican  Tableland 
through  suhcinctus^  orizahce^  and  other  forms  along  the  Gulf  coasts 
In  cognatus^  as  in  the  case  of  both  robustus  and  holzneri^  there  is  con- 
siderable individual  variation  in  the  skull  and  especially  in  the  size 
of  the  bullae. 

The  topotypes  of  the  present  form  from  Tajique  ranch,  at  10,000 
feet  altitude,  near  the  highest  part  of  the  Manzano  Moimtains,  vary 
comparatively  little  in  size,  but  a  specimen  from  a  shwt  distance 
away  and  lower  down  on  the  east  slope  of  the  extreme  south  end  of 
the  range  is  larger  in  general  dimensions  and  has  much  longer  ears, 
about  as  in  robustus^  but  the  skull  is  only  a  little  larger  than  the 
average  and  agrees  with  those  from  Tajique.  The  type  measures  as 
follows  in  the  dried  skin :  Total  length,  390 ;  hind  foot,  100 ;  length  of 
ear  from  notch,  68.  Compared  with  robustus  the  skull  is  smaller  and 
lighter  with  much  smaller  bullae  and  narrower  or  more  slender  supra- 
orbital and  slenderer,  more  tapering  postorbital  processes. 

Just  what  the  range  of  this  form  is  remains  to  be  determined. 
Specimens  in  the  Biological  Survey  collection  from  the  Capitan 
Mountains  and  from  north  of  Santa  Rosa,  New  Mexico,  belong  here, 
and  it  will  probably  be  found  on  all  suitable  mountain  elevations  in 
central  New  Mexico,  east  of  the  Rio  Grande.    Possibly  the  rabbits 
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of  the  top  of  the  Sacramento  and  Guadalupe  mountains  are  of  this 
form,  or  may  be  intergrades  between  it  and  the  closely  related 
rohitstus. 

As  in  the  case  of  robtistus  and  hohnerij  in  winter  this  rabbit  has  a 
heavy  coat  with  large,  tliickly  furred  feet,  very  different  in  appear- 
ance from  the  ordinary  short-haired  forms  of  floridanits  from  lower 
altitudes.  It  agrees  also  with  S.  n.  pinetis  in  its  abundant  pelage, 
but  is  much  paler  and  grayer.  There  is  also  considerable  resemblance 
between  the  skulls  of  cognatus  and  pinetis^  but  the  broader  rostrum, 
heavier  supraorbitals,  and  narrower  braincase  distinguish  the  former. 

The  skull  of  cognatus  suggests  that  of  robustuSj  holzneri^  and  pine- 
tis in  various  characters,  but  the  entire  set  of  seven  specimens  from 
the  Manzano  and  Capitan  mountains  has  smaller  bullae. 

A  single  specimen,  taken  at  about  9,000  feet  on  the  Datil  Moun- 
tains in  central  New  Mexico,  is  provisionally  referred  to  the  present 
form,  though  it  is  grayer  (less  washed  with  black)  on  the  upperparts 
than  any  of  the  Manzano  Mountain  specimens,  but,  like  one  of  these, 
has  the  underside  of  the  neck  pale,  slightly  buffy,  gray  underlaid 
with  pale  lead  gray ;  the  ears  are  also  paler  gray.  The  skull  differs 
from  that  of  typical  cognatus  in  the  narrow  slender  rostrum,  and  has 
bullae  like  pinetis  or  hohneri  and  broad,  heavy  supraorbitals,  with  a 
broad,  heavy  triangular  postorbital  process  touching  the  skull  pos- 
teriorly and  inclosing  a  well-marked  oval  foramen.  The  general 
resemblance  of  this  specimen  places  it  nearest  to  cognatus^  of  which  it 
appears  to  be  a  slightly  varying  local  form,  such  as  is  probably  found 
on  each  isolated  mountain  within  the  range  of  this  species. 

The  badly  worn  summer  specimen  from  35  miles  north  of  Santa 
Sosa,  New  Mexico,  is  referred  to  cognatus  with  some  hesitation.  It 
has  long  ears  like  the  present  form,  but  the  fresh  pelage  on  the  top 
of  the  head  is  much  too  dark.  The  skull  is  somewhat  intermediate 
in  character  with  pinetis^  with  which  the  bullae  agree  in  size,  though 
the  upperpart  of  the  skull  is  more  like  that  of  cognatus.  The  occur- 
rence of  specimens  of  cognatus  from  different  localities,  with  varying 
characters  not  uncommonly  indicating  more  or  less  of  an  approach 
to  pinetis^  combined  with  the  resemblance  between  holzneri  and  pine- 
tis^ leads  to  the  suspicion  that  when  abundant  material,  covering  all 
the  intermediate  country,  is  at  hand  it  may  be  found  that  there  is 
distinct  intergradation.  In  this  case,  the  chain  would  be  complete 
connecting  the  forms  of  foridanus  with  those  of  S,  nuttalU;  and  as 
nuttalli  has  many  years  priority,  it  would  necessarily  replace  fori- 
danus  as  the  name  for  the  enlarged  group. 

Total  number  of  specimens  examined  8,  from : 

XTew  Mexico:   Capitan   Mountains,   1;    Datil   Mountains,   1;    Manzano 
Mountains,  5;  Santa  Kosa,  1. 

85595— No.  29—09 13 
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SYLVILAGUS  ROBUSTUS   (Bailey). 

Davis  Mouittains  Cottontaiu 

Lepus  pinetis  rolmstu9  Bailey,  N.  A.  Fanna  No.  25,  p.  159,  October  24,  1905. 
Type  from  6,000  feet  altitude  iu  Davis  Mountains,  Texas;  No.  Hfif» 
9  ad.,  U.  S.  National  Museum  (Biological  Survey  collection) ;  collected  by 
Vernon  Bailey,  January  6,  1890. 

Geographic  distribntion, — Davis,  Chinati,  and  Chisos  mountains  in 
southwestern  Texas.  Vertical  range  mainly  above  6,000  feet  in 
Davis  Mountains ;  zonal  range  mainly  Transition. 

General  characters. — A  large  pale  slightly  buffy  gray  species,  much 
larger  and  averaging  a  little  grayer  than  holzneri;  similar  to  cognatus 
in  color,  with  rump  patch  iron  gray;  feet  large,  thickly  furred, 
whitish ;  legs  light  rusty  or  rusty  cinnamon ;  ears  rather  large,  gray. 
Skull  in  general  shape  much  like  that  of  holzneri  and  much  larger 
than  in  cognatus^  with  supraorbitals  broader  and  more  winglike  and 
bullse  conspicuously  larger. 

Color  in  fresh  winter  pelage. — ^Top  of  head  and  back  pale  dull 
buffy,  thinly  washed  with  black;  rump  iron  gray,  forming  a  well- 
marked  patch ;  sides  of  head  and  body  dull,  slightly  buffy,  gray ;  nape 
bright,  light,  rusty  rufous;  top  of  tail  dull  brownish,  washed  with 
gray ;  outside  of  ears  pale  buffy  gray,  paler  than  top  of  back  and  with 
only  slight  indications  of  dusky  border  on  terminal  half;  front  and 
sides  of  fore  legs  light  rusty  rufous,  shading  into  whitish  or  buffy 
white  on  tops  of  fore  feet ;  back  and  sides  of  lower  hind  legs  a  little 
darker  and  more  cinnamon  rufous  than  fore  legs  and  shading  into 
pale  rusty  buffy  on  sides  of  feet ;  underside  of  neck  pale  buffy  gray 
varying  to  nearly  drab  with  a  gray  wash,  or  to  dull  buffy  brownish 
washed  with  pale  buff  or  buffy  gray;  sides  of  neck  underlaid  with 
dull  rusty  buff,  or  rusty  buffy  brownish  washed  with  gray,  or  pale 
grayish  buffy,  thus  forming  an  indistinct  collar  separating  the  gray 
on  sides  of  head  from  gray  area  on  sides  of  body. 

Worn  spring  or  summer  pelage. — In  worn  and  faded  pelage  the 
buffy  suffusion  on  top  of  head  and  back  is  mainly  lost,  and  the  entire 
upperparts  become  nearly  uniform  dull,  rather  pale,  iron  gray,  clear- 
est on  rump ;  owing  to  wearing  off  of  pale  tips  to  hairs  on  legs,  the 
rusty  areas  appear  much  darker  and  richer  than  in  fresh  pelage, 
while  for  same  reason  the  ears  become  darker  gray. 

Skull. — Largest  among  the  related  forms;  large,  long,  and  propor- 
tionately narrow;  similar  to  holzneyn^  but  larger,  with  much  larger 
and  heavier  supraorbitals,  proportionately  smaller  molar  series,  and 
larger  bullae;  rostrum  long  and  tapering  slightly  to  a  rather  broad 
muzzle,  much  as  in  S.  f.  mallurus.  but  the  upper  outline  much  flat- 
ter and  without  the  strong  descending  curve  near  tip;  braincase 
similar  to  mallurus  in  size  and  form;  supraorbitals  practically  the 
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same  in  size  and  form,  with  a  small  inclosed  slit-like  foramen  along 
inner  side  of  postorbital;  zygomatic  arch  similar,  but  molar  series 
proportionately  smaller;  bullae  much  larger;  basioccipital  more 
deeply  constricted  posteriorly. 

Average  measurements  (5  adults), — ^Total  length,  456;  tail  verte- 
brae, 6L8 ;  hind  foot,  103 ;  ear  from  notch  in  dried  skin,  68.3. 

Bemarks. — ^The  pale  gray  rabbits  of  the  Transition  and  Canadian 
zones  on  the  mountain  tops  of  the  southwest  appear  to  be  closely 
related,  and  two  of  them,  S.  robustus  and  S.  cognatus^  are  not  distin- 
guishable by  color,  although  they  are  separable  by  size  and  skidl 
characters;  while  another  {holzneri)  is  very  close  in  general  color. 
S.  robustics  is  the  largest  and  most  isolated  of  the  species  of  this 
group,  and  may  be  readily  distinguished  by  its  large  size  and  long 
ears  with  the  accompanying  large,  heavy  skull,  broad  supraorbitals, 
small  molar  series,  and  large  bullae.  Two  of  the  five  specimens  of 
robustus  examined  are  smaller  than  the  others,  and  as  both  are  males 
and  the  three  distinctly  large  specimens  are  females,  it  appears  as 
though  the  ordinary  sexual  difference  among  rabbits  may  be  more 
strongly  marked  in  this  form  than  usual.  It  is  quite  probable  that 
when  material  is  available  from  the  Sacramento  and  other  high  moun- 
tains of  southern  New  Mexico,  the  intergradation  of  holziieri  and 
robustus  may  be  proved,  but  at  present  it  appears  best  to  treat  them 
as  distinct  Winter  specimens  are  heavily  furred,  and  the  feet  are 
large  and  woolly. 

The  abundant  signs  of  a  large  cottontail  on  the  tops  of  the  higher 
mountains  in  Coahuila  and  adjoining  parts  of  northeastern  Mexico 
indicate  the  presence  of  a  close  relative  of  robustus.  These  signs 
were  especially  numerous  in  the  Guadalupe  Range  west  of  Saltillo. 
Persistent  hunting  failed  to  secure  one  of  the  rabbits  on  this  range, 
and  no  doubt  an  undescribed  species  or  subspecies  remains  to  be  col- 
lected in  the  mountains  of  that  region. 

In  winter  these  cottontails  sometimes  descend  to  much  lower  alti- 
tudes than  their  summer  home  and  may  be  found  at  such  times  within 
the  higher  parts  of  the  ranges  of  S,  a.  minor  or  S.  a.  cedrophilus. 

Total  number  of  specimens  examined  5,  from  : 

Texas:  Chisos  Mountains,  1 ;  Davis  Mountains,  1 ;  Fort  Davis,  2 ;  Marfa 
(35  miles  south),  1. 

SYLVILAGUS   TRANSITIONALIS    (Bangs). 

New  England  Cottontail. 

(PI.  IX,  fig.  1.) 

Lepus  sylvaticus  transitionalis  Bangs,  Proc.  Boston  Soc.  Nat.  Hist.,  XXVI,  pp. 
405-407  (1894),  January  31,  1895.  Type  from  Liberty  Hill,  CJonnectlcut ; 
$  ad,  Museum  of  Comparative  Zoology  (No.  2407,  Bangs  collection) ;  col- 
lected by  O.  Bangs,  November  6, 1894. 


Digitized  by  LjOOQIC 


196 


NORTH  AMERICAN  FAUNA. 


[MO.  29. 


Oeographic  distribution. — New  England  States  north  to  Rutland, 
Vermont,  southern  New  Hampshire,  extreme  southwestern  Maine, 
And  southwest  through  eastern  New  York  (including  southern  end 
of  Lake  George  and  Long  Island),  New  Jersey,  eastern  Pennsylvania, 
and  Maryland  to  Alexandria,  Virginia;  also  along  the  AUeghenies 
through  West  Virginia  to  Eoan  Mountain,  North  Carolina,  and  Brass- 
town  Bald  Mountain  in  extreme  northern  Georgia  (see  fig.  12).  Ver- 
tical range  from  near  sea  level  in  Virginia  to  6,000  feet  on  Roan 
Mountain,  North  Carolina;  zonal  range  mainly  Transition  and  thence 
down  into  upper  part  of  Upper  Austral  Zone. 

General  characters, — Size  rather  small,  about  equaling  the  Florida 

cottontail ;  nearest 
mallurus  in  general 
color,  but  differs  from 
all  other  cottontails  in 
the  almost  uniform 
rich  pinkish  buffy, 
varying  to  almost 
ochraceous  buffy,  of 
the  upperparts ;  back 
overlaid  by  a  distinct 
black  wash,  the  latter 
strongly  marked  and 
giving  a  finely  streaked 
or  penciled  effect  on  the 
buffy  ground  color  in 
place  of  the  usual  griz- 
zling seen  in  Toallurus; 
rump  patch  obsolete; 
ears  short,  rounded, 
and  broadly  margined 
on  inside  with  deep 
fulvous  or  ochraceous 
buffy ;  bullae  very 
small ;  supraorbital  process  decreasing  in  width  anteriorly  and  ending 
in  a  point  against  skull  with  no  anterior  process  or  notch ;  posterior 
process  tapering  throughout  its  length  to  a  slender  and  usually 
divergent  point. 

Color  in  fresh  pelage. — Upperparts  of  head  and  body  usually  bright 
pinkish  buffy,  varying  to  a  deeper  almost  ochraceous  buffy  heavily 
overlaid  with  a  black  wash,  the  latter  coarsely  distributed  and  giving 
the  effect  of  black  streakings  or  pencilings;  top  of  head  with  a  narrow 
black  patch  between  ears;  sides  of  body  less  heavily  washed  with 
black  than  back  and  slightly  paler  pinkish  buffy,  often  with  a  grayish 
wash ;  rump  slightly  duller  buffy  than  back,  but  only  indistinct  traces 


Fia.    12. — DistributioD  of  the   New   England   cottontail 
{Sylvilagus  transitionalis). 
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of  a  paler  rump  patch;  nape  rusty  rufous  varying  in  intensity;  top  of 
tail  rusty  buffy  brown ;  orbital  area  more  or  less  strongly  ochraceous 
buffy;  rest  of  sides  of  head  pale,  slightly  buffy,  grayish;  outside  of 
ears  dull  ochraceous  or  slightly  i*eddish  buffy,  washed  and  strongly 
margined  with  blackish;  inside  of  ears  with  long  whitish  hairs  on 
anterior  border  near  base  and  elsewhere  broadly  margined  with  deep 
ochraceous,  almost  rusty,  buffy ;  fore  legs  bright  rusty  rufous  shading 
into  paler,  more  ochraceous  buffy  on  tops  of  fore  feet ;  back  and  out- 
side of  lower  hind  legs  and  adjoining  parts  of  outside  of  hind  feet 
bright  rufous,  varying  from  a  rich,  almost  bright,  chestnut  rufous 
to  a  light  bright  rusty,  almost  orange,  rufous ;  tops  of  hind  feet  vary 
from  bright  whitish  to  pale  buffy  whitish ;  imderside  of  neck  varies 
from  deep  pinkish  buff  to  a  paler  shade  of  same,  and  agrees  closely 
with  the  clear  deep  pinkish  buff  along  lower  border  of  flanks. 

'Worn  pelage. — The  rich  buffy  of  the  head  and  body  fades  to  a 
much  paler  shade,  and  the  rufous  on  legs  becomes  paler. 

Postjuvenal  pelage. — ^Much  like  that  of  old  adults,  but  the  upper- 
parts  uniformly  much  darker  and  more  of  an  ochraceous  or  deep  pink- 
ish buffy  brown  with  a  lighter  wash  of  black,  and  even  less  traces  of 
a  pale  rump  patch  than  in  the  adults;  front  and  hind  legs  more  of  a 
dull  rusty  cinnamon  rufous ;  hind  feet  dull  ochraceous  buffy,  varjdng 
to  rusty  buffy  and  buffy  whitish. 

Skull. — Light  and  slender,  and  much  like  that  of  S,  fioridamta 
chapmani  in  its  small  rounded  braincase  and  narrowly  pointed  ros- 
trum; upper  outline  of  rostrum  decurved  anteriorly;  interorbital 
breadth  very  narrow,  narrower  than  in  any  other  cottontail  of  the 
eastern  United  States;  supraorbital  process  narrows  conspicuously 
along  outer  side  anteriorly,  thus  resulting  in  the  absence  of  the  an- 
terior process  of  supraorbital  and  rendering  anterior  notch  obsolete  or 
reducing  it  to  a  shallow  concave  depression;  the  narrow  posterior 
process  stands  well  out  from  skull  and  tapers  to  a  slendier  point 
slightly  or  not  at  all  touching  skull  at  tip  and  inclosing  a  well-marked 
oval  notch  or  foramen;  zygomatic  arch  light;  jugal  very  slender  and 
not  strongly  grooved;  bullse  very  small,  smooth,  and  rounded ;  smaller 
than  in  any  form  of  floridanua  in  the  United  States. 

Average  measurements  {5  adults). — ^Total  length,  888;  tail  verte- 
brae, 89 ;  hind  foot,  95 ;  ear  from  notch  in  dried  skin,  51.6. 

Remarks. — This  is  a  well-marked  species,  characterized  by  peculiari- 
ties of  pelage,  by  small  ears,  and  above  all  by  the  strikingly  peculiar 
form  of  the  supraorbital  process,  which  narrows  anteriorly  in  a  way 
not  seen  in  any  other  species  of  American  rabbit  except  Lepus  wash- 
ingtoni  and,  to  an  even  more  marked  degree,  in  Rcymerolagus.  The 
slender  tapering  form  of  the  posterior  process  of  the  supraorbital 
closely  resembles  that  in  S.  nuttalU  and  related  species  of  the  Rocky 
Mountains,  and  is  quite  distinct  from  any  form  of  f^oridanus.  The 
range  of  transitionalis  overlaps  that  of  3.  floridanus  mcdlurus  over 
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a  broad  area  between  the  Hudson  River  and  Boan  Mountain,  North 
Carolina,  without,  so  far  as  I  have  been  able  to  determine,  the  slight- 
est sign  of  intergradation.  S.  trandtionalia  varies  but  little  through- 
out its  range,  and  specimens  from  West  Virginia  are  indistinguishable 
from  those  taken  in  Massachusetts.  The  small  amount  of  variation 
noted  in  the  considerable  series  examined  from  throughout  the  range 
is  due  mainly  to  the  varjdng  intensity  of  the  buffy  on  the  body  and 
the  richness  of  the  bright  rufous  area  on  the  hind  legs.  The  dark- 
colored  young  adults  in  their  postjuvenal  pelage  are  more  like  S.  f. 
mallurus  than  like  old  adults  of  transitionalis.  The  largest  speci- 
mens with  the  heaviest  skulls  examined  are  from  Alexandria,  Vir- 
ginia, and  Travelers  Repose,  West  Virginia,  but  otherwise  these  are 
perfectly  typical. 

During  the  summer  of  1908  Mr.  A.  H.  Howell  extended  the  known 
range  of  this  species  to  the  extreme  southern  point  of  the  Transition 
Zone  of  the  Alleghenies  on  Brasstown  Bald  Mountain,  in  northern 
Georgia.  The  slight  amount  of  geographic  variation  in  this  species 
is  remarkable.  Two  specimens  taken  early  in  December  at  Young 
Harris,  Georgia,  at  the  base  of  Brasstown  Bald  Mountain,  are  in  no 
way  distinguishable  in  color  from  winter  specimens  taken  in  Massa- 
chusetts; and  the  skulls  from  Roan  Mountain,  North  Carolina,  and 
Brasstown  Bald,  Georgia,  are  similar  to  those  from  Massachusetts. 
This  species,  as  in  the  case  of  some  forms  of  -floridanus^  is  extending 
its  range.  Dr.  A.  K.  Fisher  has  noted  their  northward  extension 
from  the  Hudson  River  Valley  in  New  York.  He  saw  the  first  indi- 
vidual at  Lake  Gteorge  on  October  18,  1884,  but  it  had  been  known 
for  some  years  as  a  resident  species  12  miles  farther  south.  The  fall 
of  1907  he  found  them  very  abundant  about  Lake  Greorge  and  still 
slowly  spreading  northward.  The  fall  of  1908  Mr.  G.  H.  Ross,  of 
Rutland,  Vermont,  writes  that  in  1889  cottontails  were  rare  in  tiiat 
district  and  ranged  below  1,500  feet  altitude.  Since  then  they  have 
increased  in  numbers  until  they  have  become  plentiful  and  in  places 
entirely  replace  the  formerly  abundant  varying  hare.  They  now 
range  up  to  2,000  feet.  In  notes  accompanying  the  original  descrip- 
tion. Bangs  records  their  recent  extension  of  range  in  New  Hamp- 
shire. Mr.  E.  A.  Preble,  who  for  years  has  been  familiar  with  this 
cottontail  in  Massachusetts,  tells  me  that  it  is  a  much  more  strictly 
forest-inhabiting  species  than  fioridanus^  as  has  already  been  recorded 
by  Bangs. 

Total  number  of  specimens  examined  83,  from : 

Vermont:  Near  Claremont,  N.  H.,  1. 

New  Hampshire:  Charlestown,  1. 

HasBachusetts:  Eastbampton,  2;  Marthas  Vhieyard,  6;  Mlddleboro,  1; 

Wilmington,  13. 
Cronnecticut:  Sharon,  2. 
Bhode  Island:  Exeter,  9;  Lake  Worden,  8. 
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New  York:  Montauk  Point.  1 ;  Shelter  Island,  2 ;  Sing  Sing,  3 ;  Hastings, 
1;  Gatskill  Mountains,  2;  Lake  George,  8;  Miller  Place  (Long 
Island),  1. 

Pennsylvania:  Stroudsburg,  1;  Renovo,  1;  Round  Island,  5;  Summit 
Mills,  3. 

Virginia:  Alexandria,  1. 

District  of  Columbia:  Washingon,  1. 

West  Virginia:  White  Sulphur  Springs,  4 ;  Travelers  Repose,  2. 

North  Carolina:  Roan  Mountain,  2. 

Georgia:  Brasstown  Bald  Mountain,  1 ;  Young  Harris,  2. 

SYLVJLLAGTTS  HTJTTALLI  Group  (Subgenus  SYLVILAGITS). 
ROCKY  MOUNTAIN  COTTONTAILS. 

The  S.  nuttalli  group  is  made  up  of  three  not  strongly  marked 
subspecies  belonging  mainly  to  the  Rocky  Mountain  and  Great  Basin 
regions  of  the  western 
United  States  (see  fig. 
13).  They  belong 
mainly  to  the  Transi- 
tion and  upper  half  of 
the  Upper  Sonoran 
Zone.  The  group  con- 
sists of  S.  nuttalli,  S. 
n.  grangerij  and  S.  n, 
pinetis.  Typical  nut- 
talli has  the  most  re- 
stricted range  of  the 
three  forms  and  is  con- 
fined mainly  to  the 
sagebrush  area  of  the 
plains  of  the  Columbia 
in  Washington  and 
Oregon.  In  western 
Idaho  and  northwest- 
em  Nevada  it  grades 
into  the  paler  and 
slightly  larger 
grangeri. 


Fio.   13. — Distribution  of  the  mountain  cottontails  of 
the  Sylvilagus  nuiiaUi  group. 


Throughout  a  large  part  of  its  range  grangeri  occupies  sagebrush 
plains,  mainly  in  the  Transition  Zone,  but  in  Utah  and  Nevada,  as 
the  plains  become  lower  and  hotter,  it  continues  to  occupy  the  Transi- 
tion Zone,  and  thus  -becomes  a  mountain  species.  Throughout  its 
range  pinetis  belongs  to  the  Transition  Zone  and  is  characteristic 
of  the  mountains.  In  the  Rocky  Mountains,  from  the  Black  Hills 
of  South  Dakota  to  middle  New  Mexico  and  Arizona,  grangeri  and 
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pinetis  frequent  pine  forests,  lower  border  of  fir  forests,  and  aspen 
slopes.  They  have  thick,  heavy  pelage  and  heavily  furred  feet,  suit- 
able to  the  cool  climate  in  which  they  live.  In  many  places  in  sum- 
mer pinetis  reaches  an  altitude  of  over  10,000  feet.  In  winter  it 
frequently  descends  to  the  foothills  and  intrudes  on  the  ranges  of 
the  local  forms  of  audnhoni.  In  the  mountains  of  southern  New 
Mexico  and  Arizona  pinetis  is  replaced  in  the  same  life  zones  by 
members  of  the  foridanus  group  of  cottontails. 

Just  what  relationship  exists  on  the  sage  plains  of  Wyoming  and 
adjacent  areas  between  the  distribution  of  S.  n.  grangeri  and  S.  audu- 
honi  haileyi  has  not  been  determined.  As  a  rule,  however,  where  the 
representatives  of  nuttalli  occupy  the  mountains  they  are  replaced 
on  the  surrounding  plaint  by  representatives  of  the  auduhoni  group. 
In  such  cases  the  nuttalli  and  auduhoni  groups  have  the  same  relative 
distribution  as  exists  farther  south  between  the  members  of  the 
Horidanus  and  auduhoni  groups.  An  apparently  trivial  but  sig- 
nificant resemblance  between  the  ftoridanus  and  nuttalli  groups  ap- 
pears in  their  compactly  rounded  bulla?  with  polished  surfaces,  con- 
trasting with  the  more  inflated,  irregularly  rounded,  and  dull  surface 
of  the  bullae  in  the  auduhoni  group.  The  small  light  skull  of  typical 
nuttalli^  with  its  small  supraorbital  processes  and  free,  diverging 
tips  of  the  postorbital  processes  is  very  unlike  the  skulls  of  most 
members  of  the  floridanus  group,  but  the  bridge  between  the  two 
appears  to  be  very  nearly  complete.  In  fact  the  collections  now 
available  show  that  the  Sylvilagus  nuttalli  and  S,  -floridanus  groups 
are  so  closely  related  that  there  can  be  little  doubt  of  their  common 
origin.  The  relationship  between  Sylvilagus  floridanus  holzneri  and 
S.  nuttalli  pinetis  in  Arizona  is  so  extremely  close  that  I  have  hesi- 
tated to  separate  the  two  groups.  A  series  of  holzneri  and  pinetis 
from  all  parts  of  their  ranges  in  Arizona  may  yet  demonstrate  their 
complete  intergradation.  In  this  event  all  the  subspecies  now  re- 
ferred to  -floridanus  must  necessarily  be  treated  as  subspecies  of 
nuttalli^  since  this  last  name  has  priority.  The  probability  of  the 
nuttalli  and  floridanus  groups  being  one  is  increased  by  the  fact 
that  the  ranges  of  the  two  are  strictly  complementary.  Collections 
should  be  made  between  the  ranges  of  8,  f,  similis  and  S.  n.  pinetis 
in  Colorado  to  determine  the  relationship  of  the  two  groups  at  one 
of  their  points  of  contact  where  the  resemblance  is  close. 
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Average  measurements  of  the  Sylvilagus  nuttalli  group. 
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SYLVILAGUS  NUTTALLI  (Bachman). 

Washington  Cottontail. 

(PI.  X,  figs.  3,  5.) 

Lepus  nuttallii  Bachman,  Journ.  Acad.  Nat.  Sci.  Philadelphia,  VII,  pt.  2,  pp, 
345-848,  PI.  XXII,  fig.  1,  1&37.  Type  probably  from  eastern  Oregon,  near 
mouth  of  Malheur  River;  No.  382,  Academy  of  Natural  Sciences,  Philadel- 
phia ;  collected  by  Thomas  Nuttall,  August,  1834. 

Lepu^  artemisia  Bachman,  Journ.  Acad.  Nat.  Sci.  Philadelphia,  VIII,  pt.  1,  p. 
94, 1839.  Type  from  Old  Fort  Walla  Walla,  Washington ;  formerly  In  Acad- 
emy of  Natural  Sciences  (apparently  no  longer  extant) ;  collected  by  J.  K, 
Townsend. 

Geographic  distribution. — Plains  and  lower  mountain  slopes  of 
Columbia  River  basin  in  eastern  Washington  and  Oregon ;  also  north- 
eastern California,  northwestern  Nevada,  and  western  Idaho.  Ver- 
tical range  from  about  100  feet  on  Columbia  River  to  about  3,000  feet 
altitude  near  Prineville,  Oregon ;  zonal  range  mainly  Upper  Sonoran 
and  lower  part  of  Transition  Zone. 

General  characters. — Size  rather  small ;  smallest  of  the  subspecies ; 
ears  short,  broadly  roimded,  and  coarsely  haired ;  color  of  upperparts 
dark  fulvous  buflfy  brown,  sometimes  dusky  fawn  color,  sides  a  little 
lighter  or  grayer ;  rump  more  dusky  gray ;  skull  light,  with  rostrum 
narrow ;  postorbitals  slender  and  rodlike;  buUse  medium  sized,  smaller 
than  in  the  other  forms. 

Color  in  fresh  pelage. — Top  of  head  plain  dull  buffy  fawn  color; 
top  of  back  varying  from  dull  dark  buffy,  tingled  with  fawn  color,  to 
dull  dark  fawn  color,  darkened  by  a  wash  of  black;  sides  of  head  and 
body  slightly  paler  and  grayer ;  rump  dark  iron  gray,  forming  a  not 
strongly  contrasting  rump  patch ;  nape  dark  rusty  rufous ;  ears  dark 
gray,  edged  with  black  along  most  of  front  border  and  about  tip; 
inside  of  ears  dingy  gray ;  top  of  tail  dusky  brown,  grizzled  with  dull 
gray  and  dingy  buffy ;  front  and  sides  of  fore  legs  light  rusty  rufous, 
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becoming  much  paler  and  more  buffy  on  tops  of  fore  feet ;  back  and 
sides  of  lower  part  of  hind  legs  varying  from  rather  dark  rusty  cin- 
namon to  a  pale  rusty  cinnamon,  shading  into  pale  dull  rusty  along 
outside  of  hind,  feet ;  tops  of  hind  feet  white,  sometimes  tinged  with 
underlying  dull  rusty;  underside  of  neck  varies  from  dark,  slightly 
ochraceous,  buffy  to  dark  dull  buffy  with  a  strong  tinge  of  fawn 
color;  middle  of  breast  and  abdomen  usually  nearly  or  quite  pure 
white  to  base  of  hairs  and  underfur,  thus  forming  a  pure  white  area 
surrounded  by  an  area  with  underfur  slate  color  at  base,  this  color 
showing  through  thin  surface  layer  of  white,  giving  a  bluish  gray 
tinge. 

Worn  pelage. — ^The  pelage  fades  in  spring  and  summer  to  a  much 
paler  or  grayer  buffy,  and  finally  wears  away  until  the  upperparts 
become  more  or  less  darkened  by  the  exposure  of  the  underlying 
dusky  brown  or  dark  brownish  buffy  underfur. 

Poatjuvenal  pelage. — ^Upperparts  dull,  finely  grizzled,  grayish 
buffy,  much  paler  than  old  adults  and  with  more  of  a  creamy  shade 
to  the  buffy;  rump  patch  dusky  grayish,  much  more  indistinct  than 
in  adults;  top  of  tail  dusky  brown,  grizzled  with  buffy  gray;  nape 
and  fore  legs  duller  rusty  rufous  than  in  adults;  hind  legs  rusty 
cinnamon,  varying  in  intensity  and  paler  rusty  on  sides  of  feet, 
which  sometimes  become  buffy  on  top ;  underside  of  neck  and  white 
area  on  middle  of  underparts  much  as  in  adults. 

Juvenal  pelage. — Upperparts  dusky  grizzled  gray,  slightly  paler 
on  sides  of  body  and  rump;  nape  dull  dingy  rusty;  ears  dark  dull 
gray,  more  strongly  bordered  with  black  than  adults;  fore  legs  and 
feet  pale  dull  rusty  buffy;  hind  legs  and  feet  paler  than  in  adults, 
with  a  slightly  more  cinnamon  shade  of  buffy,  palest  on  tops  of  feet ; 
underside  of  neck  and  body  about  as  in  adults. 

Skull. — Small  and  light,  in  general  form  much  like  that  of  S.  a. 
poTvulua;  proportionately  short  and  broad  across  base,  with  slender 
rostrum  and  long  narrow  slightly  tapering  nasals ;  braincase  broader 
and  more  rounded  than  in  either  S.  auduboni  arizonce  or  S.  floridanuSj 
and  with  a  distinct  rounded  bulging  on  middle  of  parietal  area  on 
each  side  crossed  by  suture  along  upper  border  of  squamosal;  this 
character  distinctive  and  gives  braincase  its  exceptionally  full 
rounded  appearance;  supraorbitals  attached  to  skull  much  as  in 
L.  bachmani  by  a  narrow  base  with  the  anterior  process  separated 
from  skull  by  a  deep,  narrow,  incised  notch ;  posterior  process  slender, 
tapering,  standing  out  broadly  from  skull,  except  at  posterior  tip, 
where  usually  nearly  or  quite  touching  skull,  and  thus  inclosing  a 
large,  well-marked,  flattened  oval  foramen ;  upper  border  of  premaxil- 
laries  forming  a  strong  beadlike  angle  on  each  side  of  rostrum, 
bordering  nasals;  molar  series  proportionately  heavier  than  in  either 
arizoncB  or  ba^hmam;  buUse  proportionately  rather  large,  about  mid- 
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way  in  size  between  the  very  small  ones  of  bachmani  and  the  very 
large  size  of  arizanoe^  but  compactly  rounded  with  polished  surface 
as  in  the  -floridanits  group. 

Average  meagurments  (5  adults). — ^Total  length,  862;  tail  verte- 
brse,  44;  hind  foot,  89.8;  ear  from  notch  in  dried  skin,  55.7. 

Remarks. — ^The  name  Lepus  nuttaJli  for  many  years  drifted  about 
and  was  applied  in  turn  to  several  species  of  cottontails,  but  has  at 
last  been  fixed  where  it  belongs,  on  the  species  living  in  eastern 
Oregon  and  the  adjacent  area.  The  type  specimen  still  exists  in  the 
Academy  of  Natural  Sciences  of  Philadelphia,  and  is  very  young, 
scarcely  one-fourth  grown. 

In  the  original  description  the  type  locality  was  not  stated,  but 
the  species  was  said  to  frequent  the  borders  of  small  tributaries  of 
the  Shoshone  and  Columbia  rivers.  More  definite  information  is 
found  in  the  appendix  to  Townsend's  Narrative,  page  314,  where  he 
says:  "This  description  [of  the  type  of  Lepus  nuttalli]  is  from  a 
single  specimen  brought  by  Mr.  Nuttall  from  beyond  the  Rocky 
Mountains.  It  was  captured  on  the  banks  of  a  small  stream  which 
flowed  into  the  Snake  or  Shoshone  River,  where  it  was  not  uncom- 
mon. We  never  heard  of  it  on  the  Columbia,  and  presume,  therefore, 
that  it  does  not  inhabit  a  very  extended  range."  From  a  close  read- 
ing of  Townsend's  Narrative  it  appears  probable  that  the  type  of 
nuttalli  came  from  a  small  tributary  of  the  Snake  River  in  eastern 
Oregon  not  far  from  the  mouth  of  Malheur  River. 

Oregon  specimens  represent  typical  nuttalli^  and  are  the  smallest, 
with  the  smallest  and  most  delicately  formed  skulls,  of  any  of  the 
subspecies.  To  the  southward,  in  northeastern  California,  representa- 
tives of  this  form  become  a  little  larger  and  a  little  darker  colored 
than  typical  specimens.  A  skull  from  Cheney,  Washington,  is  larger 
and  heavier  than  usual ;  and  the  buUse  are  much  larger  than  in  any 
other  specimen  examined,  and  even  exceed  the  size  of  the  bullae  in 
typical  grangeri.  To  the  east  and  south,  in  Idaho  and  Nevada,  they 
become  paler  and  increase  in  size,  thus  grading  into  the  larger  and 
paler  grangeri.  The  darker  colors  and  smaller  size  of  nuttalli^  con- 
trasting with  the  paler  colors  and  larger  size  of  grangeri^  are  the 
only  tangible  characters  separating  these  two  forms.  It  is  inter- 
esting to  note  that  typical  S.  nuttalli  has  a  distribution  nearly  coinci- 
dent with  that  of  Lepus  calif  omicns  wallawalla. 
Total  number  of  specimens  examined  68,  from : 

Washington:  Asotin,  1;  Cheney,  1;  Douglas,  1;  Port  Spokane,  2;  Pull- 
man, 1;  Rattlesnake  HUls  (30  miles  east  of  Yakima),  1;  Rock  Lake, 
2;  Rockland,  1;  Soap  Lake,  1;  Spokane  Bridge,  4;  Touchet,  5. 
Orecron:  Burns,  1;  Crooked  River  (20  miles  south  of  PrineviUe),  11;  Des 
Chutes  Valley,  1 ;  Heppner,  1 ;  Lake  Alvord,  1 ;  Plush,  1 ;  PrineviUe, 
2;  Shirk,  1;  Steen  Mountain,  1;  The  DaUes,  4;  Twelve-Mile 
Greek,  8. 
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California:  Beswick,  2;  Bieber,  1 ;  Bridgeport,  1 ;  Brownell,  1 ;  Burney,  1 ; 

Cassel,  1;  Hayden  Hill,  1;  Honey  Lake,  1;  Mayten,  1;  Millford,  1; 

Mono  Lake,  1;  Pitt  River  (North  Pork),  1;  Petes  Valley.  1;  Shasta 

Valley,  2;  SusanviUe,  2. 
Idaho:  Fiddle  Creek,  6 ;  Lewiston,  1 ;  Sawtooth  National  Forest,  2. 
Nevada:  Anderson  Banch,  2;  Summit  Lake,  1. 

SYLVILAGUS  NIJTTALLI  GRANGERI  (Allen). 
Black  Hills  CJorroifTAiL. 

Lepus  aylvatieus  grangeri  Allen,  Bull.  Am.  Mus.  Nat  Hist,  VII,  pp.  264-265 
(author's  separates  issued  August  21,  1805).  Type  from  Hill  City,  South 
Dakota;  No.  \^\,  S  ad.,  American  Museum  of  Natural  History;  oollected 
by  W.  W.  Granger,  August  11,  1804. 

Lepus  l[aticinctu9]  perpUcatus  Elliot,  Field  Columbian  Museum,  Chicago,  ZooL 
series,  III,  No.  14,  pp.  255-256,  December,  1903.  Type  from  Hannopec 
Canyon,  Panamint  Mountains,  California ;  No.  12612,  $  ad..  Field  Museum 
of  Natural  History,  Chicago ;  collected  by  B.  Heller,  May  12,  1903. 

Geographic  distribution. — ^Western  South  Dakota,  most  of  Montana 
and  Wyoming;  most  of  the  sagebrush  plains  of  Idaho  (except  ex- 
treme western  and  northwestern  parts),  Nevada  (except  northwestern 
comer  and  low  valleys  in  the  south) ;  mountains  of  middle  eastern 
California  from  near  Mono  Lake  to  Panamint  Range;  most  of 
Utah,  and  northwestern  Colorado ;  extends  north  of  the  United  States 
into  southern  Alberta  and  Saskatchewan,  Canada.  Zonal  range 
mainly  Transition  and  upper  half  of  Upper  Sonoran  Zone. 

General  characters. — Upperparts  pale  buffy  gray  much  like  pinetu 
but  paler,  with  rufous  on  legs  brighter  or  more  intense ;  size  the  same ; 
ears  shorter;  skull  narrower;  rostrum  shorter;  interorbital  breadth 
narrower ;  bullae  larger.  The  pale  colors  of  grangeri  give  it  a  super- 
ficial resemblance  to  ;S^.  a.  haileyi^  but  the  shorter  more  hairy  ears  at 
once  distinguish  it. 

Color  in  fresh  pelage. — Top  of  head  creamy  buff  with  a  slight 
shade  of  fawn  color,  lightly  frosted  on  surface  with  gray;  top  of 
back  a  slightly  paler  shade  of  same  creamy  buff,  darkened  by  an  over- 
lying wash  of  black;  rump  patch  iron  gray;  top  of  tail  dull  buffy 
brownish ;  underside  white ;  sides  of  head  and  body  dull  buffy  gray, 
much  paler  and  grayer  than  back;  nape  light  rusty  rufous;  front  and 
sides  of  fore  legs  bright,  almost  orange,  rufous,  varying  to  a  slightly 
darker  and  more  cinnamon  rufous,  but  like  hind  legs  averaging  much 
brighter  rufous  than  in  pinetis^  and  shading  into  a  paler,  more  rusty 
buffy  on  tops  of  fore  feet ;  back  and  outside  of  lower  hind  legs  simi- 
lar to  front  of  fore  legs,  but  rufous  deeper  and  richer;  outside  of 
hind  feet  more  or  less  strongly  shaded  with  rusty;  tops  of  hind  feet 
white,  underlaid  with  a  tinge  of  rusty  buffy ;  underside  of  neck  dull 
creamy  buffy,  varying  to  a  dull  ochraceous  buffy,  with  a  wash  of 
grayish  on  surface;  rest  of  underparts  pure  white;  sides  of  neck 
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rather  dull  grayish  creamy  buff  underlaid  and  tinged  with  a  dull 
reddish  brown;  ears  dull  grayish,  edged  about  terminal  third  with 
black. 

Worn  pelage. — ^TJpperparts  bleached  to  grayish  white,  underlaid 
by  varyirg  shades  of  the  buffy  brown  underfur,  which  often  give 
badly  worn  specimens  a  much  darker  or  browner  appearance,  very 
different  from  freshly  pelaged  ones;  legs  average  brighter  rufous; 
outside  of  ears  duller  and  browner;  nape  deeper  and  richer  rusty; 
rump  patch  less  distinct. 

Postjuvenal  pelage. — Darker  and  more  grizzled  grayish  buffy  than 
adults,  with  rump  patch  much  less  distinct;  sides  of  body  only 
slightly  grayer  than  back ;  legs  bright  rufous,  as  in  adults. 

Juvenal  pelage. — Dark  dull  grayish  buffy;  rather  darker  than  in 
the  young  of  pinetis;  nape  and  legs  duller  and  paler  rusty,  often  be- 
coBoing  rusty  buffy  on  legs  and  feet. 

Skull. — Similar  to  that  of  pinetis  but  averaging  smaller,  slenderer, 
and  less  heavily  proportioned ;  rostrum  narrower  at  base  and  brain- 
case  about  the  same  width;  molar  series  heavy  as  in  pinetis;  bullae  of 
Wyoming  specimens  smaller  than  in  typical  examples ;  in  Idaho  and 
Montana  bullae  average  smaller  and  about  equal  those  of  typical 
nuttalli;  postorbital  process  touching  skull  at  extreme  posterior  end 
and  inclosing  a  flattened  oval  foramen. 

Average  measurements  {5  adnlts)  .-^Totsil  length,  385;  tail  verte- 
brae, 46;  hind  foot,  95.4;  ear  from  notch  in  dried  skin,  55.8. 

Remarks. — The  type  of  grangeri  from  the  Black  Hills  of  South 
Dakota  is  a  nearly  grown  young  in  the  grizzled,  dark  buffy  grayish 
postjuvenal  pelage.  Among  five  topotypes  examined,  only  one  is 
fully  adult,  and  it  is  in  extremely  worn,  ragged  condition,  with  the 
new  pelage  just  starting  in  places;  the  others  are  all  younger  than 
the  type.  For  this  reason  it  is  impossible  to  say  just  what  the  fresh 
pelage  of  the  adult  from  the  Black  Hills  is  like,  but  the  traces  of  it 
in  the  single  adult  indicate  that  it  is  similar  to  but  perhaps  a  little 
darker  than  various  specimens  in  good  condition  from  the  surround- 
ing region.  The  skulls  of  the  type  and  topotypes  of  grangeri  are 
characterized  by  a  proportionately  greater  breadth  of  braincase  than 
the  average  from  the  surrounding  region,  although  these  last  are 
noticeably  broader  than  in  average  nuttalli. 

The  type  of  grangeri  has  an  unusually  broad  braincase,  rounded 
on  the  sides,  and  larger  bullae  than  a  much  more  adult  topotype ;  the 
skulls  of  nearly  grown  specimens  of  grangeri  are  characterized  by 
the  great  proportionate  fullness  of  the  braincase,  which  is  less 
marked  in  more  adult  condition,  when  the  rostrum  becomes  more 
fully  developed.  The  series  from  Montana  and  Idaho  have  broader 
and  heavier  molars  than  those  from  Wyoming.  Several  young 
adults  from  North  Dakota  and  Montana  have  the  rufous  on  hind 
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legs  and  feet  very  bright  and  strongly  marked,  even  along  outsides 
of  feet.  The  bright  rich  rufous  on  the  hind  legs  in  a  series  of  typical 
grangeri  stands  out  strikingly  when  compared  with  an  equal  num- 
ber of  typical  nuttalU  and  pinetis. 

The  type  of  grangeri^  as  already  stated,  is  a  nearly  grown  young 
of  the  year  in  post ju venal  pelage.  It  is  of  about  the  same  age  and 
in  about  the  same  condition  of  pelage  as  the  type  of  pinetisj  from 
which  it  differs  in  the  lighter,  or  slightly  grayer,  color  of  the  upper- 
parts,  the  paler  rusty  on  the  legs,  and  shorter  ears.  The  only  adult 
topotypes  of  these  two  forms  are  both  in  badly  worn  and  faded 
pelage,  but  the  paler  colors  of  grangeri  are  apparent,  S,  n.  grangeri 
grades  into  pinetis  near  the  southern  border  of  Wyoming  and  into 
nuttalU  somewhere  in  western  Idaho  and  northwestern  Nevada.  The 
exact  delimitation  of  the  ranges  of  S.  nuttalU  and  its  subspecies  still 
remain  to  be  worked  out.  To  the  north  grangeri  ranges  across  the 
Canadian  border  to  the  Cypress  Hills,  Saskatchewan,  and  no  doubt 
into  the  adjacent  part  of  Alberta. 

One  specimen  in  the  Biological  Survey  collection  (No.  139098) 
from  Lay,  Colorado,  is  indistinguishable  in  external  characters  from 
three  specimens  of  >S'.  a.  haUeyi  from  the  same  place,  but  its  skull  is  that 
of  grangeri^  to  which  it  has  been  referred.  Several  other  specimens 
of  cottontails,  some  haileyi^  and  some  grangeri  from  northwestern 
Colorado  are  extremely  puzzling,  and  much  more  material  from  there 
and  elsewhere  in  this  State  is  needed  before  the  relationships  and 
ranges  of  the  several  cottontails  can  be  satisfactorily  determined. 

Specimens  from  southwestern  Nevada  and  adjacent  part  of  Cali- 
fornia have  slightly  longer  ears  and  average  smaller  and  lighter 
skulls  than  typical  grangeri^  but  these  differences  are  within  those 
ordinarily  seen  between  extremes  of  the  same  form.  Specimens  rep- 
resenting this  variation  in  ears  and  skull  collected  in  the  Panamint 
Mountains  on  the  eastern  border  of  California  were  described  as 
Lepus  laticincttcs  perplicatus  Elliot,  but  with  the  Elliot  specimens 
and  considerable  additional  material  for  comparison,  I  am  unable  to 
find  sufficiently  definite  characters  to  warrant  recognition  of  this 
form.  Winter  specimens  from  Nevada  and  the  border  of  southeast- 
em  California  are  indistinguishable  in  color  from  others  taken  at  the 
same  season  in  Montana.  A  specimen  in  the  Merriam  collection 
(No.  5434)  from  Ogden,  Utah,  has  a  remarkably  slender  skull,  the 
braincase  being  extremely  narrow  and  resembling  that  of  S.  a.  ari- 
zonce^  but  the  rostrum,  supraorbitals,  and  bullae  are  of  the  grangeri 
type,  as  are  the  external  characters,  including  the  ears.  A  skull 
from  Upper  Kanab,  Utah,  also  is  very  narrow.  An  immature  speci- 
men from  Helper,  Utah,  is  darker  and  approaches  pinetis.  The 
small  series  examined  from  the  Coso  Mountains,  California,  have  the 
longest  ears  of  all,  and  in  this  character  resemble  those  fnnn  the 
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Hualpai  Mountains,  Arizona.    Two  specimens  from  Mount  Ellen, 
Utah,  have  short  ears  and  dark  color  -  approaching  pinetis^  but  the 
skulls  are  shorter  and  proportionately  broader  and  the  bullse  larger, 
as  in  grangerij  to  which  they  have  been  referred. 
Total  number  of  specimens  examined  120,  from : 

North  Dakota:  Fort  Buford,  4. 

South   Dakota:  Custer,   3;    Elk   Mountains,    1;    HUl    City,    6;    Spring 

Creek,  1. 
Montana:  Bowers,  1;   Bozeman,  1;   Eagle  Creek,  1;   Fort  Custer,  6; 

Frenchmans  River,  1 ;  Gallatin  County,  1 ;  Gardiner,  12 ;  Great  Falls, 

1 ;  Little  Dry  Creek,  1 ;  Robare,  2 ;  Sunday  Creek,  1. 
Idaho:  Big  Lost  River,  1 ;  Blackfoot,  1;  Lemhi,  3;  Lemhi  Valley,  2;  Lost 

River  Mountains,  1. 
Wyoming::  Bridger  Pass,  3;  Deer  Creek,    1;    Devils   Tower,    3;    Fort 

Brldger,  3 ;  Green  River,  2 ;  Laramie  Mountains,  1 ;  North  Platte,  1 ; 

Rock  Creek,  3;   Sherman,  1;  Sundance,  1;  Wind  River  Basin,  1; 

Woods  post-office,  1. 
(Colorado:  Douglas  Spring  (Routt  County),  1 ;  Bscalante  HiUs,  2;  Lay,  2; 

Meeker  (Rio  Blanco  County),  1. 
irtah:  Bear  Lake,  1 ;  Henry  Mountains  (Mount  E311en),  2;  Helper,  1;  Hot 

Springs    (12   miles  north   of  Ogden),   2;    Laketown,   1;   Nephi,   1; 

Ogden,  3;  Panguitch,  1;  Upper  Kanab,  1. 
Nevada:  Carson,  3;  Gardnervllle,  1;  Monitor  Valley,  1;  Mountain  City, 

2;  Paradise,  3;  Paradise  Valley,  2;  Reese  River  Valley,  5;  Truckee 

Meadows,  1. 
California:  Coso  Mountains  (Bryan  Mine),  3;  Panamlnt  Mountains,  5; 

White  Mountains,  1. 
Saskatchewan:  Cypress  Hills,  1. 

SYLVILAGUS  NUTTALLI  PINETIS  (Allen). 

Rocky  Mountain  Cottontail. 

(PI.  X,  fig.  2.) 

Lepus  sylvaticus  pinetis  Allen,  Bull.  Am.  Mus.  Nat  Hist.,  N.  Y.,  VI,  p.  348, 
December,  1894.  Type  from  White  Mountains,  south  of  Mount  Ord, 
Arizona;  No.  fJiJ,  ^  yg.,  American  Museum  of  Natural  History;  col- 
lected by  B.  C.  Condit,  August  14,  1S04. 

Geographic  distribution, — Pine  forests  of  mountains  from  central 
Arizona  and  middle-western  New  Mexico,  north  through  Colorado 
except  northwestern  comer.  Vertical  range  in  Colorado  and  New 
Mexico  from  about  7,500  to  over  10,000  feet;  zonal  range  mainly 
Transition  and  lower  edge  of  Canadian,  moving  down  in  winter  to 
border  of  Upper  Sonoran  Zone. 

General  characters. — ^Largest  of  the  forms  of  nuttaUij  with  which 
latter  it  agrees  most  nearly  in  color;  darker  than  grangeri;  ears 
long;  pelage  long  and  abundant;  feet  large  and  furry;  upperparts 
vary  from  dull  creamy  buff  to  pale  dull  grayish  fawn  color,  always 
darkened  with  a  wash  of  black,  producing  a  generally  dark  buffy 
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gray  tone;  rufous  on  legs  as  in  nuttaUi  and  dull  gray  rump  patch 
not  so  strongly  marked  as  in  grangeri. 

Color  in  fr^sh  pelage, — ^Top  of  head  varying  from  dark  pinkish 
buffy  to  dull  ochraceous  buffy ;  top  of  back  varying  from  creamy  buff 
in  palest  specimens  to  a  dull  slightly  ochraceous  buffy  or  dark  dull 
pinkish  buffy,  sometimes  with  a  shade  of  dull  fawn  color;  the  general 
shade  always  darkened  to  a  dark  buffy  gray  by  a  thin  overlying 
wash  of  black;  rump  patch  dull  iron  gray  not  strongly  marked; 
sides  of  head  and  body  paler  and  more  buffy  gray  than  back;  sides 
of  neck  similar  to  top  of  back  but  less  washed  with  black;  nape 
usually  rich  rusty  rufous,  Washed  with  paler  on  tips  of  hairs;  out- 
side of  ears  vary  from  pale  slightly  buffy  gray  to  darker  more 
grayish  buffy,  usually  edged  about  terminal  third  with  black;  top 
of  tail  dull  brownish,  grizzled  with  dull  grayish  or  buffy  gray ;  front 
and  sides  of  fore  legs  rather  light  rusty  rufous,  shading  into  pale 
ochraceous  buffy  on  tops  of  feet;  back  and  outside  of  lower  hind  legs 
varying  from  dull  rather  dark  cinnamon  rufous  to  a  paler  more 
buffy  cinnamon  (not  brightly  rufous  as  in  grangeri) ;  a  paler  shade 
of  same  color  extending  over  outside  of  hind  feet ;  tops  of  hind  feet 
white,  sometimes  more  or  lees  tinged  or  underlaid  with  buffy ;  under- 
side of  neck  usually  deep  ochraceous  buffy,  becoming  paler  and  more 
of  a  dull  pinkish  buffy  in  unusually  pale  specimens;  lower  border  of 
flanks  and  sometimes  inguinal  area  clear  buffy;  rest  of  underparts 
pure  white. 

Worn  pelage. — ^Top  of  back  first  bleaches  to  pale,  almost  whitish, 
buffy  gray  and  then  wears  down  to  the  darker  reddish  or  buffy  brown 
of  surface  of  underfur,  while  rufous  on  legs  and  nape  becomes  darker 
through  wearing  off  pale  tips  to  hairs ;  in  this  condition  color  of  up- 
perparts  much  darker  and  very  different  from  color  in  fresh  pelage 
or  in  bleached  but  unworn  specimens. 

Postjuvenal  pelage, — ^Upperparts  dark,  grizzled  grayish  buffy,  with 
ears  and  rump  patch  darker  and  less  distinct  than  in  adults. 

Juvenal  pelage, — Darker  and  more  yellowish  buffy  with  less  gray- 
ish than  in  any  of  the  other  forms. 

Skull, — Largest  and  heaviest  among  the  forms  of  nuttaUi^  with 
supraorbitals  broader  and  heavier;  postorbital  process  usually  rests 
against  skull  along  inner  border  of  terminal  fourth ;  braincase  broad, 
roimded  and  inflated,  or  slightly  bulging,  on  sides  of  parietals;  jugal 
nearly  flat  in  middle  and  deeply  grooved  anteriorly,  the  groove  end- 
ing in  a  shallow  pit ;  molar  series  rather  heavy ;  bullae  average  about 
the  same  size  as  in  grangeri  but  proportionately  a  little  smaller;  ros- 
trum rather  long  and  tapering  to  a  narrow  tip ;  upper  outline  nearly 
straight ;  frontal  area  depressed  a  little  more  than  in  the  other  forms 
of  nuttalli  and  the  winglike  form  of  supraorbitals  more  strongly 
marked,  due  largely  to  their  greater  size. 
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Average  Trhe^m^remerUs  (6  adults). — Total  length,  886;  tail  verte* 
brse,  59.6;  hind  foot,  94;  ear  from  notch  in  dried  skin,  61.5. 

Bemarka. — ^The  type  of  pmetia  is  a  nearly  grown  young  of  the 
year  in  its  postjuvenal  pelage,  and  the  single  adult  topotype  is  in 
extremely  worn  and  faded  condition.  Fortunately  a  specimen  from 
the  east  side  of  the  White  Mountains  near  Springerville,  Arizona, 
practically  a  topotype,  is  in  fine  fresh  pelage,  and  agrees  with  a  con* 
siderable  series  in  good  condition  from  the  mountains  of  New  Mexico 
and  Colorado.  These  give  a  definite  range  to  this  little-known  cotton* 
tail.  Wherever  found  it  appears  to  be  restricted  to  the  higher  slopes 
of  the  mountains.  The  lower  border  of  the  range  of  pinetis  (as  in 
the  other  forms  of  nuttalli)  meets  the  upper  border  of  the  range  of 
various  forms  of  auduboni.  There  appears  to  be  little,  if  any,  real 
overlapping  of  the  ranges  of  members  of  these  two  groups,  except 
perhaps  in  winter,  when  the  heavy  snows  drive  pinetis  down  to  lower 
country  than  they  usually  frequent. 

A  series  of  pinetis  from  the  Hualpai  Mountains,  Arizona,  is  in 
extremely  worn  summer  pelage,  and  in  this  condition  the  specimens 
are  similar  to  those  from  other  parts  of  its  range,  but  have  distinctly 
longer  ears.  The  skulls,  however,  can  be  closely  matched  by  others 
from  Colorado.  Winter  specimens  from  various  parts  of  Colorado 
are  closely  like  those  from  about  Halls  Peak,  New  Mexico.  The 
darkest  and  most  richly  colored  specimens  examined  are  in  the  War- 
ren collection,  from  Fort  Lewis  and  Qlenwood  Springs,  in  western 
Colorado,  while  from  central  northern  New  Mexico  and  various 
parts  of  Colorado  a  number  of  winter  specimens  have  a  slight  fawn- 
colored  tinge  on  the  back.  These  variations  appear  to  be  mainly 
individual,  but  perhaps  are  partly  due  to  age.  There  is  considerable 
individual  as  well  as  geographic  variation  among  the  skulls  of 
pinetis.  The  molar  series  of  the  Arizona  specimens  available  for 
comparison  are  smaller  than  those  from  Colorado.  In  many  Colo- 
rado specimens  the  molars  are  considerably  larger.  The  molars  of 
the  series  from  northern  New  Mexico  also  average  lai^r  than  those 
from  Arizona,  but  are  not  so  large  as  some  of  those  from  Colorado. 
This  appears  to  indicate  a  progressive  increase  in  the  size  of  the  molars 
from  Arizona  to  Colorado.  The  Arizona  skulls  also  average  a  little 
smaller  than  those  from  farther  north.  The  variation  in  the  size  of 
the  bullae  is  marked.  In  some  cases  this  is  purely  individual,  since 
specimens  with  large  and  small  bullae  sometimes  occur  in  the  same 
locality,  but  there  are  also  striking  local  differences,  which  are  illus- 
trated in  several  series  of  specimens  from  different  places.  These 
specimens  lead  me  to  suspect  that  they  may  represent  a  slight  local- 
ized form,  with  small  bullae  peculiar  to  the  Canadian  zones  of  the 
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higher  mountains.  For  example,  three  specimens  in  the  Warren  col- 
lection from  near  Lake  Moraine,  at  over  10,000  feet  altitude,  have 
strikingly  smaller  bullae  than  the  specimens  from  lower  altitudes  in 
Colorado ;  while  in  a  series  of  six  specimens  from  Halls  Peak,  New 
Mexico,  without  any  altitude  given,  the  two  largest  skulls  have  buUse 
of  typical  size,  while  four  ratJier  smaller  and  slenderer  ones  have 
proportionately  much  smaller  and  more  rounded  bullae,  just  as  in  the 
Lake  Moraine,  Colorado,  specimens.  The  color  and  other  external 
characters  of  the  series  with  large  and  small  bullae  appear  to  be  the 
same. 

The  skull  of  the  adult  topotype  of  pinetis  lacks  the  small  posterior 
molar  on  both  sides,  thus  making  the  molar  series  much  shorter  than 
usual.  This  is  the  only  specimen  examined  in  which  this  tooth  is 
lacking.  The  postorbital  processes  are  slenderer  than  usual  in  this 
skull,  inclosing  an  unusually  wide  foramen.  The  skulls  from  Hual- 
pai  Mountains,  Arizona,  and  one  from  near  Prescott  have  small 
molars.  One  of  the  Hualpai  skulls  has  small  rounded  bullae  as  in 
the  four  from  Halls  Peak  and  in  one  from  Tres  Piedras,  New 
Mexico. 

In  many  cases,  particularly  in  somewhat  worn  pelage,  the  external 
appearance  of  specimens  of  pinetis  is  so  much  like  that  of  specim^is 
of  arizonce^  or  other  neighboring  forms  of  cruduboni  in  the  same  con- 
dition, that  they  are  very  difficult  to  distinguish.  The  skull  diarac- 
ters,  especially  the  proportionately  much  smalls  bullae,  usually 
readily  distinguish  pinetis. 

Under  Sylvilagus  cognatus  attention  has  been  drawn  to  the  appar- 
ently close  relationship  between  pinetis  and  the  two  representatives 
of  the  floridanus  group  in  New  Mexico  and*  Arizona — holzneri  and 
cognatus.  The  nxdtdlli  and  -flaridanxts  groups  again  come  in  contact 
on  the  basal  east  slope  of  the  Eocky  Mountains  near  Denver,  Colo- 
rado. There  the  ranges  of  8.  n.  pinetis  and  8.  /.  simUis  nearly  or 
quite  touch,  and  these  two  forms  have  a  close  superficial  resemblance. 
Large  series  of  specimens  from  the  bordering  parts  of  the  ranges  of 
these  two  groups  are  necessary  to  determine  their  actual  relation^ip. 

Total  number  of  specimens  examined  111,  from: 

Colorado:  Arklne,  1;  Boulder  County,  1;  Buffalo  Creek  Post-office,  Jef- 
ferson County,  1;  Conejos  River,  2;  Coulter,  1;  Crawford,  4;  Dead 
Lake  Divide  (El  Paso  County),  1;  Bstes  Park,  6;  Florissant,  1; 
Fortification  Creek  (near  Craig),  2;  Mount  Baldy  (near  Fort  Gar- 
land), 2;  Fort  I-ewls.  1;  Glenwood  Spring,  8;  Golden,  2;  Gold  Hlll,l ; 
Greenhorn  MonntafnR,  1;  Hayden,  3;  Hebron,  2;  Lake  Moraine,  3: 
Longs  Peak,  1 ;  Mancos,  3 ;  Medano  Pass,  1 ;  Poneba  Pass,  1 ;  Rio 
Grande,  1;  Sapinero,  1;  Sallda,  3;  Santa  Maria  Lake,  1;  Walcott,  2; 
near  Yampa   (Wright's  ranch),  4. 
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Kew  Mexico:  Arroyo  Hondo,  1;  Catskill,  1;  Chuaca  Mountains,  4;  Cop- 
perton,  2;  Ck)stillo  Pass,  3;  Gallinas  Mountains,  2;  Halls  Peak,  6; 
Jemez  Mountains,  1;  Martinez,  4;  Baton  Range  (5  miles  north  of 
Folsom),  2;  Road  Canon  (7  miles  southwest  of  Catskill).  1;  San 
Antonio  Mountain,  1;  Santa  Clara  Mountains,  1;  Sierra  Grande,  1; 
Taos  Mountain,  1 ;  Tierra  Amarllla,  2 ;  Tres  Piedras,  2 ;  Twining,  1 ; 
Vermejo  Park,  1;   Willis.  1. 

Arizona:  Hualpai  Mountains,  5;  Pine  Springs,  1:  Preacott,  1;  Springer- 
ville^  1;  White  Mountains,  4. 

STLVILAGITS  AITBXTBONI  Group  (Subgenus  S YL VILAGTTS) . 

WESTERN  COTTONTAILS. 

Owing  to  lack  of  specimens  from  the  type  locality,  the  exact  status 
and  relationship  of  Sylvilagus  auduhoni  have  long  been  unsettled. 
Fortunately,  the  proper  material  is  now  available,  and  proves  that 
anduboni  belongs  to  the  same  species  as  the  well-known  arizonce^ 
which  latter  has  hitherto  typified  a  group  of  subspecies.  Since  audu- 
honi has  priority  over  arizonce^  the  latter,  with  the  subspecies  com- 
manly  referred  to  it,  must  be  treated  as  subspecies  of  auduhoni. 
Abundant  series  from  all  parts  of  the  range  show  that  the  most  com- 
mon and  widely  spread  cottontails  of  the  arid  western  plains  and 
Pacific  coast  belt  of  the  United  States  and  middle  and  northwestern 
Mexico  belong  to  a  single  species  containing  a  group  of  twelve  recog- 
nizable subspecies,  of  which  auduhoni  w^as  the  first  to  be  named. 
More  in  detail,  the  range  of  the  auduhoni  group  extends  from  San 
Francisco  Bay  to  middle  Texas,  and  from  southern  Montana  to  Cape 
St.  Lucas  and  middle  Sinaloa,  western  Mexico,  and  to  the  Plains  of 
Puebla,  near  the  southern  end  of  the  tableland  in  interior  Mexico 
(see  fig.  14).  S.  auduhoni  is  about  the  size  of  the  common  cottontail 
of  eastern  United  States,  but  most  of  the  subspecies  average  smaller. 
There  is  sometimes  a  close  resemblance  in  general  color  between  some 
subspecies  of  auduhoni  and  some  subspecies  of  the  eastern  foridanus 
group.  Representatives  of  the  two  groups  may  be  readily  distin- 
guished, however,  by  marked  skull  characters,  and  usually  by  differ- 
ence in  length  of  the  ears. 

There  is  a  broad  belt  along  the  eastern  border  of  the  range  of  this 
group,  especially  in  Texas  and  on  the  tableland  of  Mexico,  in  which 
the  ranges  of  the  auduhoni  and  -floridanuH  groups  overlap,  but  I  have 
found  no  evidences  of  intergradation  between  the  two.  So  far  as  I 
am  aware,  no  form  of  auduhoni  reaches  the  east  coast  of  the  United 
States  or  Mexico,  and  no  form  of  foridanus  reaches  the  west  coast 
north  of  the  Isthmus  of  Tehuantepec  in  southern  Mexico.  It  thus 
becomes  evident  that  the  auduhoni  group  is  characteristic  of  the  west 
coast  region  and  the  foridanus  group  of  the  east  coast,  their  ranges 
overlapping  on  the  plains  east  of  the  Rocky  Mountains  and  Sierra 
Madre. 
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Typical  avduhoni  occupies  the  most  humid  area  of  any  of  the  sub- 
species, and  is  the  most  deeply  brownish  in  color. 

Sagebrush  plains  and  similar  arid  brushy  open  country,  as  well  as 
the  slopes  of  the  desert  mountains,  with  scattered  growth  of  junipers 
and  pinon  pines,  are  favorite  haunts  of  the  western  cottontails, 


Fio.  14. — Distribution  of  the  western  cottontails  of  the  SplviUigu^  audu^ni  group. 

which  are  often  very  abundant  The  group  has  a  vertical  range  from 
sea  level  in  California  and  western  Mexico  up  to  about  8,500  feet 
on  some  of  the  mountain  slopes  of  the  interior  of  Mexico.  Its  zonal 
range  is  from  the  border  of  the  Arid  Tropical  24one  in  Sinaloa,  Mex- 
ico, up  through  Lower  and  Upper  Sonoran  into  the  Transition  Zone. 
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The  principal  external  character  of  these  cottontails  is  their  large 
ears,  while  the  main  skull  character  is  the  large,  roughly  rounded 
bulla;.  In  general  the  skull  has  a  straight,  narrow,  and  rather  pointed 
rostrum,  comparatively  broad  braincase,  and  broad  and  winglike 
supraorbital  processes,  which  are  usually  elevated  above  the  plane  of 
the  frontals.  The  posterior  process  of  the  supraorbital  is  nearly 
always  broad,  and  the  terminal  end  of  the  blunt  posterior  point 
touches  the  skull.  The  skull  is  light  and  pointed,  and  in  general 
appearance  resembles  that  of  the  smaller  S.  bachmani. 

The  variation  in  size  among  the  subspecies  is  considerable,  but  the 
color  differences  are  most  marked.  For  instance,  typical  S.  auduhoni. 
S.  auduboni  haileyi^  and  S.  audnhoni  parvulus,  so  far  as  color  goes, 
are  quite  different  looking  animals. 

On  the  western  plains  and  the  tableland  of  Mexico  these  cottontails 
commonly  occupy  deserted  holes  of  prairie  dogs,  badgers,  and  other 
mammals,  or  live  in  holes  and  crevices  under  cliffs,  among  rocky 
ledges,  or  even  under  deserted  ranch  houses.  They  are  not  known  to 
dig  their  own  burrows,  but  they  often  enlarge  old  ones  or  partly 
excavate  entrances  under  rocks  and  similar  places.  Where  there 
are  no  burrows  or  natural  cavities  they  make  forms  among  dense 
vegetation. 

Average  measurements  of  the  Sylvilagus  auduhoni  group. 
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SYLTILAGUS  AUDUBOXI  (Baud). 

Sackamkhto  Y  alley  CoTroHTAH^ 

(PL  XI.  figs.  1,  5.) 

LepiM  a^duboni  Baird,  Mam.  X.  Am^  pp.  608-610,  pi.  58,  fig.  2, 1857.  Type  from 
San  FrandBco,  California;  No.  iJH»  ^-  S.  National  Mnseom;  collected  by 
liient  W.  P.  Trowbridge  (type  now  lost). 

Geographic  distrihution,  —  Interior  of  north-central  California 
from  Red  Bluff  in  Sacramento  Valley  south  in  suitable  localities  in 
valley  and  foothills  to  north  end  of  San  Joaquin  Valley  (Chinese 
Camp  on  the  east  and  Los  Banos  on  the  west),  and  reaching  the 
coast  along  the  east  and  south  sides  of  San  Francisco  Bay,  add  thence 
south  through  the  adjacent  Santa  Clara  Valley.  Vertical  range  from 
sea  level  at  San  Francisco  Bay  up  to  about  4.0(X>  feet  on  west  slope 
of  Sierra  Nevada ;  zonal  range  mainly  semiarid  Upper  Sonoran. 

General  cTiaracters. — Size  rather  large  (total  length  averaging  over 
400  mm.) ;  upperparts,  including  head,  in  fresh  pelage  dark  buffy 
brown ;  ears,  compared  with  most  other  forms  of  this  species,  propor- 
tionately short,  grayer  than  back  and  strongly  bordered  about  tip 
on  outside  by  black ;  tail  large,  brown  above  and  fluffy  white  below. 

Color  in  fresh  winter  pelage. — ^Upperparts,  including  top  of  head, 
dark  ochraceous  buffy  brown,  darkest  and  most  heavily  washed  with 
black  on  top  of  back  and  shading  on  sides  of  head  and  body  into 
slightly  paler  buff  (sometimes  with  a  grayish  cast)  with  less  over- 
lying black;  rump  usually  like  rest  of  back  but  sometimes  with 
feli^t  indications  of  a  paler  or  grayer  rump  patch;  in  occasional 
specimens  the  rump  patch  more  strongly  marked,  about  as  in  ordi- 
nary sanctidiegi;  top  of  tail  dull  buffy  brown  similar  to  back,  under- 
side pure  white;  ears  on  inside  grayish,  on  outside  buffy  brownish 
becoming  more  grayish  about  base  and  usually  shading  into  a  well- 
marked  blackish  border  about  tip;  nape  rich  bright  rusty,  almost 
orange  rufous;  front  and  outside  of  fore  legs  varying  from  rich 
bright  cinnamon  rufous  to  dark  ochraceous  buff  shading  to  ochra- 
ceous buff  on  tops  of  fore  feet;  back  and  outside  of  hind  legs  and 
outside  of  hind  feet  brownish  cinnamon,  sometimes  becoming  more 
buffy  on  sides  of  hind  feet ;  tops  of  hind  feet  white  sometimes  tinged 
with  buff;  underside  of  neck  dark  slightly  brownish  buff  (nearly 
wood  brown  of  Ridgway) ;  rest  of  underparts  pure  white. 

In  spring  and  summer  the  overlying  black  tips  of  hairs  on  back 
wear  away,  and  the  buffy  ground  color  fades  until  the  upperparts 
become  nearly  uniform  dull  grayish  buffy  or  sometimes  daric  buffy 
grayish. 

Juvenal  pelage. — Dull,  dark,  slightly  yellowish  buffy  brown,  some- 
times with  a  dull  slightly  grayish  cast;  tops  of  feet  and  outside  of 
legs  deep  buffy,  sometimes  becoming  light  ochraceous  buff;  nape  pale 
rusty  rufous. 
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SkvU. — ^Rather  broad  posteriorly  and  tapmug  forward  to  the  tip 
of  the  distinctly  pointed  rostrum;  braincase  rather  broad  but  not 
mudi  inflated;  anterior  half  of  frontal  area  and  base  of  rostnun 
across  ends  of  nasals  distinctly  flattened;  sides  of  rostnun  at  base 
flattened  in  a  vertical  plane,  thus  giving  the  cross  section  a  well- 
defined  rectangular  form ;  premaxiUaries  rise  on  each  side  of  rostrum 
to  upper  border  of  nasals  and  make  a  well-defined  bead,  thus  empha- 
sizing the  angular  form  of  basal  half;  rostrum  proportionately  broad 
at  base  and  tapering  to  a  narrow  pointed  tip ;  supraorbital  processes 
raised  above  plane  of  frontals,  broad,  proportionately  heavy,  and 
inner  side  of  postorbital  process  near  tip  resting  against  braincase, 
thus  inclosing  a  long  slender  foramen;  anteorbital  process  usually 
separated  from  skull  by  a  well-defined  notch;  zygomatic  arch  of 
medium  width,  strongly  grooved,  with  a  deep  pit  anteriorly;  bullse 
proportionately  small  compared  with  most  other  forms  of  this  sjjecies, 
and  proportionately  large  compared  with  the  forms  of  S.  floridanus; 
basioccipital  rather  broad,  constricted  posteriorly,  and  roimded  on 
lateral  outlines;  post-palatal  fossa  broad. 

Average  measurements  (o  adults). — ^Total  length,  418;  tail  verte- 
br»,  72.6 ;  hind  foot,  86 ;  ear  from  notch  in  dried  skin,  59.8. 

Remarks. — ^The  original  description  of  S.  auduboni  was  based  on 
five  specimens,  three  from  San  Francisco  and  two  from  San  Diego. 
No  type  was  mentioned,  but  skull  No.  2045  (belonging  to  skin  1163), 
from  San  Francisco,  was  figured,  and  this  has  properly  been  consid- 
ered the  type  by  Miller,  who  separated  the  San  Diego  animal  as  a 
geographic  subspecies. 

No  specimens  from  San  Francisco  are  available,  but  two  undoubt- 
edly typical  specimens  from  across  the  bay  at  Berkeley  have  been 
compared  with  the  large  series  of  this  species  from  various  parts  of 
California.  From  the  material  at  hand  it  is  evident  that  true  audu- 
boni is  characterized  among  its  subspecies  by  its  shorter  ears,  darker 
color  of  upperparts,  and  absence  of  a  grayish  rump  patch.  Its  dis- 
tribution is  rather  limited,  being  confined  mainly  to  the  Sacramento 
Valley  and  northern  border  of  the  San  Joaquin  Valley  and  adjacent 
foothills.  So  far  as  the  material  examined  goes,  there  is  nothing  to 
prove  that  any  form  of  this  species  occurs  in  the  cool  humid  belt  on 
the  west  side  of  the  Coast  Range,  along  the  immediate  coast  of  Cali- 
fornia north  of  Santa  Barbara,  except  where  true  auduboni  is  found 
about  San  Francisco  Bay. 

Typical  auduboni  is  dark  ochraceous  brown  on  the  upperparts,  and 
specimens  from  Chico,  Marysville  Buttes,  Colusa,  and  Los  Banos  are 
not  distinguishable  from  an  individual  in  similar  fresh  pelage  from 
Berkeley.  A  specimen  in  fresh  pelage  from  Walnut  Creek,  east  of 
Berkeley,  and  one  from  Nelson,  in  the  Sacramento  Valley,  are  lighter 
colored  and  of  a  richer,  brighter  shade  of  ochraceous  bufi\%  especially 
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the  last-named  specimen.  One  from  Colusa  is  typical,  except  for 
the  presence  of  a  grayish  rump  patch  about  as  in  sanctidieffi.  The 
ears  of  a  specimen  from  Los  Banos  are  typically  short  Two  speci* 
mens  from  Oakdale  are  true  auduboni  in  color,  but  only  one  has 
short  ears,  the  other  having  long  ears  like  the  San  Joaquin  Valley 
form,  vallicola. 
Total  number  of  specimens  examined  29,  from : 

California:  Belmont,  1 ;  Berkeley,  1 ;  Brentwood,  1 ;  Carbondale,  1 ;  Chlco, 
7;  Chinese  Camp,  2;  Colusa.  3;  Los  Banos,  1;  Marysville  Buttes,  4; 
Nelson,  8;  Oakdale.  2;  Bed  Blulff,  1;  Stockton,  1;  Walnut  Creek,  !• 

SYLVILAGI'S  ACDUBONI  VALLICOLA  Nelson. 

San  Joaquin  Cottontail. 

SylvUagus  auduhoni  vallicoia  Netooo.  Proc.  Blol.  Soc.  Washington,  XX,  piK  82, 
83,  July  22,  1907.  Type  from  San  Emlgdlo  Ranch,  Kern  County,  Califor- 
nia; No.  IH5L  9  ad.,  U.  S.  National  Museum  (Biological  Survey  collec- 
tion) :  collected  by  E.  W.  Nelson,  October  22,  1891. 

Geographic  distribution. — ^Hot,  arid  parts  of  central-interior  Cali- 
fornia in  Salinas,  Upper  Cuyama,  and  San  Joaquin  valleys;  north 
to  beyond  Raymond  and  south  to  Walker  and  Tejon  passes.  Not 
found  west  of  the  outer  Coast  Range.  Vertical  range  from  about 
250  feet  in  bottom  of  San  Joaquin  Valley  to  4,500  feet  altitude  on 
western  slope  of  Sierra  Nevada ;  zonal  range  mainly  Lower  Sonoran, 
but  extending  into  Upper  Sonoran, 

General  characters. — Size  nearly  the  same  as  true  auduboni^  but 
ears  much  larger;  color  of  upperparts  (head  and  body)  paler  and 
more  yellowish  buffy  brown;  rusty  color  on  legs  paler  and  more 
buffy;  nape  paler  rufous  and  grayish  rump  patch  usually  more  or 
less  strongly  indicated,  though  rarely  well  marked ;  skull  as  in  audu- 
boni^ but  bulla?  averaging  larger  and  jugals  more  slender. 

Color  in  fresh  winter  pelage, — Upperparts  of  head  and  body  duU 
yellowish  buffy  brown,  much  paler  or  less  reddish  brown  than  true 
auduboni;  top  of  head  usually  a  little  richer  than  back,  with  more 
of  a  pinkish  or  light  ochraceous  shade;  sides  of  body  less  washed 
with  black  but  otherwise  only  slightly  paler  than  back;  grayish  rump 
fairly  well,  and  often  strongly,  marked;  top  of  tail  light  grayish 
buffy;  outside  of  ears  dull  buffy  grayish,  paler  than  back  and  head, 
with  a  distinct  blackish  margin  about  tip;  nape  dull,  rather  pale 
ochraceous  buff  (much  paler  than  in  auduboni  or  sanctidiegi) ;  front 
and  sides  of  fore  legs  varying  fr<Mn  dull  ochraceous  buff,  almost  like 
nape,  to  a  much  deeper  more  reddish  or  tawny  ochraceous,  shading 
int»  buffy  or  whitish  buffy  on  tops  of  fore  feet;  back  and  sides  of 
lower  hind  legs  varying  from  a  pale  dull  buffy  cinnamon,  near  Isa- 
bella color,  to  a  deep  cinnamon;  underside  of  neck  buff,  often  very 
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pale ;  rest  of  underparts  white.  In  worn  pelage  the  black  wash  wears 
away,  and  the  general  color  of  upperparts  fades  to  paler  dull  buflf  or 
buffy  grayish  much  lighter  than  the  winter  condition. 

Juvenal  pelage. — ^Paler  than  immature  of  either  audnhoni  or  sane- 
tidiegi^  upperparts  pale  buffy  grayish,  sides  of  body  grayer;  sides  of 
legs  deep  buffy ;  tops  of  feet  white. 

Postjuvenal  pelage. — Upperparts  rather  pale  buffy  brownish,  paler 
and  less  heavily  washed  with  black  than  adults ;  sides  of  body  grayer 
than  back;  nape  pale  dull  ochraceous  buff  or  pale  rusty;  gray  rump 
patch  indistinctly  but  evidently  present ;  outside  of  legs  much  paler 
than  in  adults. 

Skxdl. — Size  and  general  appearance  much  as  in  auduboni  and 
sanctidiegi  but  rostrum  narrower  at  base,  lighter,  and  slenderer; 
interorbital  breadth  narrower;  supraorbitals  and  processes  lighter; 
jugal  light  and  slender,  as  in  sanctidiegi;  bullae  averaging  a  little 
larger  than  in  auduboni  and  about  the  same  as  in  sanctidiegi. 

Average  measurements  (6  adidts). — Total  length,  402;  tail  ver- 
tebrsp,  55 ;  hind  foot,  91 ;  ear  from  notch  in  dried  skin,  69.6. 

Remarks. — ^This  pale,  buffy  yellowidi  form  of  audiiboni  occupies 
the  arid  San  Joaquin  and  adjacent  valleys,  and  is  the  connecting 
bridge  between  typical  auduboni  and  the  paler,  more  grayish,  arizonm 
of  the  Mohave  and  Colorado  deserts.  The  series  examined  in  the 
present  connection  shows  considerable  individual  variation,  but  their 
paler  colors  distinguish  them  from  ofiiduboni  and  sanctidiegi^  while 
their  larger  size,  darker  flanks  and  shoulders  (which  are  but  little 
paler  than  their  backs),  and  their  generally  more  yellowish  buffy 
color  are  the  readiest  superficial  characters  for  distinguishing  them 
from  arizoncp. 

The  palest  and  longest-eared  representatives  of  this  form  are  the 
series  from  the  Salinas  Valley.  A  specimen  from  east  of  the  Coast 
Range,  near  San  Luis  Obispo,  is  clear  bright  buff  heavily  darkened 
with  black  on  upperparts,  and,  except  for  its  slightly  paler  color^  is 
scarcely  distinguishable  from  specimens  of  sanctidiegi  from  Nord- 
hoff  and  Santa  Paula.  Specimens  from  Walker,  Tejon,  and  Te- 
hachipi  passes  are  distinctly  referable  to  the  present  form,  though 
grading  toward  the  Mohave  Desert  arizonce.  Summer  specimens  be- 
come very  much  bleached,  and  are  dull  gray  or  pale  dull  buff,  varying 
much  in  exact  shade.  In  this  condition  they  are  much  like  worn 
specimens  of  arizonce^  but  the  darker  sides  of  vallicola  usually  dis- 
tinguish them. 

A  half-grown  male  from  Kern  River,  25  miles  above  Kemville,  in 
Jtdy  is  just  assuming  its  postjuvenal  pelage  and  is  a  pale  buffy  gray, 
as  pale  as  typical  arizon^^  but  the  color  of  other  specimens,  including 
various  adults  from  this  district,  is  that  of  vaUicolay  with  which  they 
all  agree  most  closely  in  size. 
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Total  number  of  specimens  examined  77,  from : 

California:  Alila,  4 ;  Arroyo  Seco,  1 ;  Badger,  1 ;  Bear  Vall^  (San  Benito 
Ck>unty),  2;  Bltterwater,  1;  Buttonwillow,  1;  Oafiada  de  laa  Uvas,  1; 
GarHzo  Plain,  1;  Coallnga,  1;  Cuyama  Valley.  1;  Fort  Tejon,  1; 
Fresno  Flats,  1;  Goshen,  1;  Huron,  7;  Jolon,  2;  Kern  River,  10; 
Kemville,  4;  Orosi,  3;  Paralso  Springs,  2;  Paso  Robles,  1;  Pleyto,  2; 
Porterville,  3;  Poso,  2;  Priest  Valley,  2;  Raymond,  3;  San  Emigdlo, 
1;  San  Joaquin  River,  1;  east  of  San  Luis  Obispo,  1;  Santiago 
Springs,  2;  Stanley,  2;  Tehachipi,  1;  near  Tejon  Pass,  1;  Tonploa 
Mountains,  1;  Three  Rivers,  2;  Topo  Valley  (San  Benito  County),  4; 
Tulare  Lake,  2 ;  Walker  Basin,  1. 

SYLVILAGUS  AUDUBONI  SAXCTIDIEGI   (Miller). 

San  Diego  Cottontail. 

Lepus  floridanua  ganciidiegi  Miller,  Proc.  Acad.  Nat  Sci.  Philadelphia,  October, 
1899,  pp.  389-390.  Type  from  Mexican  boundary  line  near  Pacific  Ocean, 
San  Diego  County,  California  (Monument  258)  ;  No.  60668.  5  ad^  U.  S. 
National  Museum ;  collected  by  Dr.  E.  A.  Meams,  July  10,  1894. 

Geographic  distribution. — Southern  California  west  of  the  moun- 
tains from  the  southern  half  of  Ventura  County  to  the  Mexican 
border,  and  Lower  California  from  the  coast  to  western  base  of 
Laguna  Hansen  and  San  Pedro  Martir  Mountains  and  from  the 
northern  border  south  to  El  Rosario  River.  Vertical  range  from  sea 
level  at  San  Diego  up  to  over  4,000  feet  altitude  on  mountains  to  the 
east ;  zonal  range  mainly  Upper  Sonoran. 

General  characters. — In  fresh  pelage  much  like  typical  audubordj 
but  paler  on  sides  of  shoulders  and  body  and  with  the  grayish  rump 
patch  usually  much  more  strongly  indicated  and  in  many  specimens 
fairly  well  marked;  in  worn  pelage  paler;  size  smaller;  ears  and 
bullae  actually  larger ;  jugals  smaller,  slenderer. 

Color  in  fresh  winter  pelage  (San  Diego  County). — ^Upperparts, 
including  top  of  head,  varying  from  dull  odiraceous  buffy  brown  to 
a  clearer  or  brighter  buffy  brown  shade,  often  scarcely  distinguishable 
from  color  of  typical  audvhoni^  but  usually  lighter  colored  or  paler 
buffy ;  sides  of  shoulders  paler  and  more  grayish  buffy ;  rump  sometimes 
like  back,  but  usually  with  a  more  or  less  distinct  grayish  area  often 
forming  a  fairly  well-marked  rump  patch;  top  of  tail  agrees  witii 
adjoining  part  of  rump,  underside  white;  nape  bright  rufous  ap- 
proaching orange  rufous  of  Eidgway ;  outside  of  ears  grayish  buffy, 
grayer  about  base,  and  shading  into  a  broad  black  border  about  tip ; 
front  and  outside  of  fore  legs  pale  dull  rusty  rufous  witJi  an  ochra- 
ceous  tinge,  distinctly  paler  than  in  cmduboni;  tops  of  fore  feet 
shading  into  buffy ;  back  and  outside  of  lower  hind  legs  dull  cinna- 
mon brown,  sometimes  dull  buffy  brown;  tops  of  hind  feet  white; 
underside  of  neck  varying  from  dull  buffy  to  dull,  rather  dark  wood 
brown,  sometimes  with  a  pinkish  tinge ;  rest  of  underparts  white. 
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In  worn,  faded  pelage  the  nape  becomes  paler  rufous,  the  ears 
grayer,  and  rest  of  upperparts  dull  grayish  or  dull  yellowish  buflfy 
gray,  in  which  condition  the  generally  grayish  colors  largely  obscure 
the  gray  rump  area. 

Postjuvenal  pelage. — Pale  dull  buflf  lightly  washed  with  black, 
giving  the  usual  finely  pepper-and-salt  appearance  characteristic  of 
this  age  in  cottontails ;  top  of  head  more  ochraceous  buffy ;  ears  paler, 
more  creamy  buff  than  back ;  sides  of  body  paler  than  top  of  back. 

Juvenal  pelage  (Ensenada,  Lower  California,  May  23). — Much  as 
in  the  young  of  true  auduboni,  but  darker,  duller,  and  more  grayish 
buffy  brown ;  much  less  ochraceous  buffy  about  head  and  forepart  of 
body. 

SkuU. — Closely  sunilar  to  typical  audubont^  with  the  same  squarely 
angular  base  to  rostrum  but  with  bullae  larger;  zygomatic  arch 
lighter;  jugals  much  narrower  and  more  slender,  forming  the  strong- 
est character  separating  the  skulls  of  aanctidiegi  from  those  of  audu- 
boni;  palatal  bridge  broader. 

Average  meamrementa  {5  adults), — ^Total  length,  898;  tail  verte- 
brae, 66 ;  hind  foot,  89.6 ;  ear  from  notch  in  dried  skin,  68.6. 

Remarks. — L.  a.  sanctidiegi  is  not  a  strongly  marked  form  but 
has  several  average  characters  which  serve  to  distinguish  it  from 
the  closely  related  typical  auduboni.  The  type  is  an  unusually  small 
individual  in  much  worn  and  faded  svunmer  pelage  with  unusually 
short  ears.  The  anteorbital  process  in  the  type  is  fused  to  the  skull, 
thus  closing  the  anterior  notch,  and  the  postorbital  process  touches 
the  skull  along  posterior  half,  thus  nearly  closing  the  usual  foramen. 
Specimens  from  the  mouth  of  the  Tia  Juana  River  and  National 
City,  which  may  be  considered  topotypes,  and  also  those  from  San 
Diego,  are  extremely  close  to  auduboni  in  color  and  length  of  ears; 
more  so  than  specimens  from  other  parts  of  the  range  of  sanctidiegi, 
A  specimen  from  San  Bernardino  is  brighter  and  more  buffy  than 
typical  specimens,  and  is  an  intergrade  with  the  desert  form  to  the 
east.  A  series  taken  in  Ventura  County  in  fresh  winter  pelage  (Nord- 
hoff,  Santa  Paula)  are  paler  and  brighter  buffy,  with  a  heavier  wash 
of  black  over  the  back,  and  the  gray  riunp  patch  more  strongly 
marked  than  most  specimens  examined,  though  one  individual  from 
Witch  Creek,  San  Diego  County,  is  practically  the  same. 

Specimens  from  the  immediate  vicinity  of  the  type  locality  on 
the  lower  Tia  Juana  River  indicate  that  there  is  a  small  area  near 
the  coast  where  these  cottontails  on  an  average  are  shorter  eared  and 
duller  colored  than  elsewhere  in  this  region.  The  specimens  from 
immediately  about  the  type  locality  may  be  considered  rather  aber- 
rant representatives  of  a  form  which  ranges  for  a  considerable  dis- 
tance thence  up  and  down  the  coast.  Four  specimens  of  sanctidiegi 
in  the  collection  of  the  Philadelphia  Academy  of  Sciences  from 
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Dulzura,  California,  are  similar  to  others  from  that  section,  and 
from  other  localities  in  this  region  north  to  Santa  Paula  and  Nord- 
hoff  in  having  long,  dark  buffy  gray  ears,  darker  than  the  back, 
grayish  buffy  brown  backs,  and  a  poorly  defined  dull  gray  rump 
patch.  They  are  only  slightly  paler  on  the  sides  than  on  the  back. 
The  specimens  of  aanctidiegi  from  the  area  just  mentioned  differ 
from  those  collected  in  the  vicinity  of  the  type  locality  in  having  a 
rather  brighter  and  grayer  (or  less  brownish)  color  and  longer  earsL 
This  region  back  from  the  immediate  coast  appears  to  be  occupied 
by  the  intergrades  between  sanctidiegi  and  vaUicola  with  an  infusion 
of  arizorue  from  the  desert  plains  to  the  east. 

Owing  to  the  drier  climate  of  its  habitat  sanctidiegi  bleaches  in 
spring  and  summer  to  a  paler  color  than  auduhoni.  Proximity  to 
the  coast,  where  dampness  and  sea  fogs  are  more  prevalent  than 
farther  inland,  is  shown  among  specimens  of  semctddiegi  by  their 
darker  and  browner  color.  It  is  due  to  this  cause  that  specimens 
from  about  the  type  locality  are  darker  or  duller  colored  than  those 
from  the  foothills  of  the  adjacent  coast  range. 

Total  number  of  specimens  examined  91,  from : 

California:  Alhambra,  2;  Banning,  1;  Beanmont.  1;  Cameroos  ranch 
(San  Diego  County).  3;  snmmit  of  Coast  Range,  1;  Dulxara,  17; 
Jacumba,  7;  Los  Angeles,  1;  Mexican  boundary  (San  Diego  County), 
2;  Mountain  Spring  (San  Diego  Ck)unty),  3;  National  City,  4:  Xord- 
hoff,  4 ;  Pine  Valley,  1 ;  Radec,  1 ;  Redlands,  1 ;  San  Bernardino,  1 ; 
San  Dl^o,  1 ;  San  Felipe  Valley,  3 ;  San  Fernando,  5 ;  San  Jacinto.  1 ; 
Santa  Monica,  1;  Santa  Paula,  3;  Temescal,  1;  Tia  Juana  River 
(mouth),  1;  Twin  Calcs,  2;  Warners  Valley,  4;  Witdi  Creek,  2; 
Mount  Pinofi,  1;  Arroyo  Seco  (near  Pasadena),  1. 

Lower  California:  Alamo,  1;  Ensenada,  1;  La  Huerta,  1;  Nachogu^ro 
Valley,  3 ;  Rancho  Viejo,  1 ;  San  Matias  Pass,  3 ;  Santo  Tomas,  1 ; 
San  Ysidro,  1 ;  Tecate  Mountains,  2 ;  Tecate  River,  1. 

SYLVILAGUS  AUDUBONI  CONFINIS  (Allbw). 

LowEB  California  Cottontail. 

Ij€PU$  arieotKB  con  finis  Allen,  Bull.  Am.  Mus.  Nat.  Hist,  N.  T.,  X,  p.  146  (anthor'a 
separates  issued  April  12,  1898).  Type  from  Playa  Biaria  Bay,  Lower 
California,  Mexico ;  No.  H4f f>  5  ad.,  American  Museum  of  Natural  His- 
tory; collected  by  A.  W.  Anthony,  July  8,  1897. 

Geographic  distribution. — Lower  California,  Mexico,  from  Kosario 
River  on  the  west  coast  and  Santa  Rosalia  on  the  east  side  south  to 
Cape  St.  Lucas.  Vertical  range  from  sea  level  on  west  coast  up  to 
about  3,500  feet  in  interior  of  peninsula;  zonal  range  mainly  Lower 
Sonoran,  reaching  the  upper  border  of  the  Arid  Tropical  Zone. 

General  characters. — Smaller  than  auduboni^  with  ears  shorter  and 
grayer ;  back  brighter,  more  grayish  buffy ;  legs  duller  brown ;  rump 
patch  distinct,  iron  gray. 
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Color  in  fresh  winter  pelage, — ^Top  of  head  and  baci  rather  clear 
pinkish  buff  with  a  strong  wash  of  black;  sides  of  body  grayer,  much 
less  strongly  washed  with  black ;  rump  patch  nearly  clear  iron  gray ; 
top  of  tail  dusky,  grizzled  with  dull  gray;  ears  buffy  gray  (clearer 
gray  than  in  either  audaiboni  or  ctrizoncB)  with  well-marked  black 
tips;  nape  rusty  mfous;  front  of  fore  legs  between  cinnamon  and 
fawn  color;  tops  of  fore  feet  pinkish  buff;  front  of  hind  legs  and  tops 
of  hind  feet  white,  underlaid  on  feet  with  a  tinge  of  buff;  back  and 
sides  of  hind  legs  drab,  sometimes  more  or  less  shaded  with  cinna- 
mon; underside  of  neck  wood  brown  varying  in  intensity;  rest  of 
underparts  white. 

Skull. — Much  as  in  arizonce^  but  a  little  shorter  with  smaller  bullae 
and  lighter  jugals;  agrees  with  goldviani  and  differs  from  the  other 
subspecies  in  having  the  postorbital  process  so  close  to  skull  that  the 
inner  border  nearly  or  quite  touches  it,  thus  reducing  the  usually 
weH-marked  foramen  to  a  fine  slit,  or  entirely  closing  it ;  buUse  rather 
short  and  broadly  inflated  on  inner  side  in  front;  basioccipital  com- 
pressed and  forming  a  shallow  trough. 

Average  measurements  {5  advlts). — ^Total  length,  361;  tail  verte- 
brw!,  46 ;  hind  foot,  85.8 ;  ear  from  notch  in  dried  skin,  62.6. 

jRem^arks. — In  fresh  pelage  the  colors  of  the  upperparts  of  this  sub- 
species are  brighter  and  clearer  than  either  in  auduboni  or  arizome, 
especially  the  gray  on  the  ears  and  rump.  From  near  the  Rosario 
Biver  south  nearly  to  La  Paz  the  color  of  confinis  usually  varies  but 
little,  but  two  specimens  (one  from  San  Ignacio  and  the  other  from 
25  miles  west  on  the  desert  plain  at  San  Angel)  are  sandy  buffy  on 
the  upper  parts  and  indistinguishable  in  color  from  typical  arizonm. 
The  rest  of  the  specimens  from  this  region  are  typical.  Specimens 
from  La  Paz  are  larger  and  browner  than  those  from  farther  north 
and  thus  approximate  auduboni.  A  good  series  of  specimens  from 
that  region  may  show  the  existence  of  a  recognizable  form  peculiar 
to  the  extreme  southern  end  of  the  peninsula.  We  found  no  signs  of 
cottontails  along  the  Gulf  coast  of  the  peninsula  from  south  of  the 
mouth  of  the  Colorado  River  to  the  vicinity  of  Santa  Rosalia,  though 
they  may  occur  somewhat  to  the  north  of  the  last-named  place,  but 
apparently  not  so  far  north  as  Calamahue  Landing. 

Total  number  specimens  examined  80,  from : 

Lower  California  (Mexico):  La  Paz,  6;  Mulej^,  2;  Playa  Maria.  1 ;  Rosa- 
rlto,  1 ;  San  Andres,  6 ;  San  Angel,  2 ;  San  Bruno,  1 ;  San  Ignacio,  4 ; 
San  Javier,  1 ;  San  Jorge,  1 ;  Santo  Domingo,  5. 
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STLVILAGUS  AUDUBONI  AEIZONiB  (AlXHf). 
Amzoif  A  Cottontail. 

(PI.  XI,  fig.  2.) 

Lepua  sylvaticus  var,  arizonw  Allen,  Men.  N.  Am.  Rodentia,  p.  332,  1877.    Type 

from  Beal  Spring,  2  milee  from  Kingman,  Arizona,  No.  HH*  ^  &^>  U.  S. 

National  Museum ;  collected  by  Dr.  Elliott  Cones,  September  8,  1865. 
Lepus  arizonw  major  Meams,  Proc.  U.  S.  Nat.  Mua,  XVIII,  No.  1081,  p.  657, 

June  24,  1806.     Type  from  Calabasas,  Pima  County,  Arizona,  No.    ilifJ» 

U.   S.   National   Museum;   collected  by  Leonhard   Stejneger,   October  23, 

1889. 
Lepus  laticinctus  Elliot,  Pub.  Field  Columbian  Museum,  Zool.  ser..  Ill,  No.  14, 

p.  254,  January,  1904.    Type  from  Oro  Grande,  Mobave  Desert,  California ; 

In  Field  Museum  of  Natural  History ;  collected  by  Edmund  Heller. 

Geographic  distribution. — Deserts  of  extreme  southern  Nevada, 
California  (east  of  the  Sierra  Nevada  and  southern  Coast  Rsuige) 
from  Owens  and  Death  valleys  south  across  the  Mohave  and  Colorado 
deserts  into  northeastern  Lower  California;  nearly  all  of  Arizona 
below  6,000  feet  (except  northeastern  part)  from  westerly  slopes  of 
San  Francisco  and  White  Mountains,  south  into  northern  Sonora, 
Mexico.  Vertical  range  from  below  sea  level  in  Death  Valley  up  to 
about  7,000  feet  in  mountains  of  western  Arizona ;  zonal  range  mainly 
Lower  Sonoran,  but  extending  through  Upper  Sonoran. 

General  characters. — Smaller  and  paler,  more  buffy  grayish,  than 
valJicola;  grsiy  rump  patch  present;  general  buflfy  tinge  of  upper- 
parts  more  pinkish  or  creamy;  ears  equally  large;  skull  smaller  and 
lighter  with  rostrum  slenderer  and  buUse  actually,  as  well  as  pro- 
portionately, much  larger. 

Color  in  fresh  winter  palage. — Upperparts  of  head  and  body  pale 
buffy  gray,  the  buffy  of  a  pinkish  or  creamy  shade  contrasting  with 
the  slightly  rusty  yellowish  shade  of  vaUicola;  top  of  back  less 
heavily  washed  with  black  than  in  latter,  thus  adding  to  the  gen- 
erally paler  color;  sides  of  head  and  body  gray,  distinctly  paler  than 
back  and  much  paler  than  in  vaUicola;  iron-gray  rump  patch  usually 
well  marked ;  nape  light  cinnamon  rufous ;  top  of  tail  similar  to  rump, 
or  a  little  darker  gray ;  outside  of  ears  gray  or  buffy  gray  (paler  than 
back)  and  narrowly  edged  about  tip  with  black;  front  and  sides  of 
fore  legs  rather  dull  rusty  cinnamon,  duller  and  less  rufous  than  nape 
and  varying  to  dull  ochraceous  buff;  tops  of  hind  feet  white  or 
whitish  buffy ;  back  and  outside  of  hind  legs  and  sides  of  hind  feet 
brownish  drab,  varying  to  dull  brownish  fawn  color;  tops  of  hind 
feet  pure  white ;  underside  of  neck  usually  dull,  slightly  buffy,  drab 
varying  to  dull  buff;  rest  of  underparts  white. 

Color  in  worn  spring  and  summer  pelage, — ^Upperparts  of  head  and 
body  paler  and  grayer  than  in  winter,  owing  to  wearing  away  of 
black  tips  of  hairs  and  fading  of  buffy  suffusion ;  fore  and  hind  legs 
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more  rufous  or  reddish  brown  from  wearing  away  of  pale  tips  to  hairs 
and  to  change  of  color  due  to  exposure  to  light;  ears  grayer. 

Jui'endl  pelage, — Upperparts  pale  brownish  gray,  a  little  paler  than 
vaUicola  at  same  age ;  nape  and  legs  paler  and  more  rusty  buflpy  than 
in  adults. 

Skull. — Similar  in  type  to  that  of  auduboni^  but  much  smaller  and 
lighter ;  rostrum  proportionately  a  little  narrower  and  more  pointed ; 
zygomatic  arch  slender,  jugal  grooved,  with  a  deep  pit  anteriorly; 
supraorbital  and  both  anterior  and  posterior  processes  broad  and 
thin,  more  deeply  notched  anteriorly  than  in  miduboni;  poetorbital 
process  stands  well  out  from  skull  in  middle,  but  toudies  it  at  pos* 
terior  end,  inclosing  a  well-marked  flattened  oval  foramen;  frontal 
area  flattened;  bullae  with  rounded  and  roughened  surface,  actually 
as  well  as  proportionately  very  large,  averaging  the  largest  among 
the  forms  of  anduhoni^  thus  forming  a  strong  character;  the  swollen 
or  greatly  inflated  form  of  bullae  in  front  and  on  inner  side  compresses 
or  narrows  basioccipital,  giving  a  shallow  troughlike  form. 

As  noted  in  the  remarks  below,  there  is  considerable  local  variation 
in  arizonce  which  extends  to  the  skull.  The  small-eared  specimens 
from  Seligman,  Arizona,  for  example,  have  correspondingly  small 
bullae. 

Average  measurements  (6  adults). — ^Total  length,  359;  tail  verte- 
brae, 51.4;  hind  foot,  84.4;  ear  from  notch  in  dried  skin,  68.9. 

JRemarks, — ^The  present  subspecies  is  distinctly  smaller  than  audntr 
honi  and  vaUicola  witli  proportionately  larger  ears,  and  is  much 
paler,  more  sandy  buffy,  on  the  upperparts,  and  the  legs  are  paler, 
more  rusty,  or  buffy  reddish,  than  in  aiuiubont  vallicola^  confinis^  or 
goldmani.  Occasional  specimens,  however,  have  the  hind  legs  dull 
brownish  as  in  auduboni.  Throughout  most  of  its  wide  range  the 
pale  buffy  gray  color  of  the  head  and  body  of  arizonce  is  more  uniform 
than  is  usual  with  color  characters  in  the  auduboni  group  over  a  simi- 
larly wide  range.  Specimens  of  arizonce  from  Death  Valley,  the 
Mohave  and  Colorado  deserts  in  California,  most  of  Arizona,  and 
northern  Sonora  are  practically  indistinguishable  in  color.  A  series 
of  topotypes  of  Lepus  laticinctus  Elliot  from  Oro  Grande  in  the 
Mohave  Desert  differ  from  typical  arizoiKs  only  in  their  slightly 
larger  size  and  larger  skulls,  characters  which  are  not  sufficiently 
marked  to  be  worthy  of  recognition  and  merely  show  the  gradation 
of  arizonce  in  the  western  part  of  its  range  toward  the  larger  vaUicola 
and  sanctidiegi.  In  color  the  topotypes  of  laticinctus  are  typical 
arizona,  A  series  of  specimens  from  Furnace  Creek  in  Death  Valley, 
including  the  type  and  topotypes  of  Lepus  laticinctus  rwfipes  Elliot, 
have  longer  ears  than  specimens  from  any  other  locality;  otherwise 
are  typical  arizonce.    There  is  much  local  variation  in  the  size  of  the 
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ears,  usually  accompanied  by  a  corresponding  variation  in  the  size  of 
the  bullae. 

A  series  from  Seligman,  Arizona  (about  70  miles  east  and  more 
than  2,000  feet  higher  than  the  type  locality  of  arizcnoe)^  is  typical 
in  color,  but  has  very  short  ears  and  small  bullae,  thus  contrasting 
strongly  with  the  series  from  Furnace  Creek,  California  (several 
hundred  miles  westerly  and  over  3,000  feet  lower  than  the  type  local- 
ity), whidi  have  imusually  long  ears  and  large  bullae. 

Specimens  from  Cabezon,  southeast  of  San  Bernardino,  Hesperia, 
Vallecitos,  Carrizo  Creek,  and  other  localities  along  the  western  bor- 
ders of  the  Mohave  and  Colorado  deserts  in  California  are  darker 
and  larger  than  typical  arisonce^  thus  showing  distinct  gradation  to- 
ward sanctidiegfi.  An  adult  female  from  San  Matias  Pass,  Lower 
California,  is  another  intergrade  of  this  kind,  which  must  be  referred 
to  artBoncB^  and  marks  the  southernmost  limit  of  the  form  in  Lower 
California.  Specimens  from  the  Cocopah  Mountains  near  the  lower 
Colorado  River  and  along  the  adjacent  boundary  line  average  small, 
but  are  typical  in  color.  A  considerable  series  from  Phoenix,  Tuc»>n, 
Willcox,  and  other  localities  through  the  same  section  of  south-central 
Arizona  average  darker  buffy  than  ordinary  arizonce^  with  a  heavier 
overlying  wash  of  black  on  the  back  and  with  the  underside  of  the 
neck  more  richly  buffy.  Li  size  and  proportions  of  body,  ears,  and 
skull,  including  bullae,  these  specimens  are  typical.  Various  other 
specimens  from  the  same  districts  are  typical  in  color.  The  dark, 
buffy  specimens,  however,  are  from  a  distinct  area  nearly  coincid^it 
with  the  distribution  of  the  giant  cactus,  and  while  the  characters 
are  not  sufficiently  well  defined  throughout  its  range  to  warrant  its 
recognition  as  a  subspecies,  it  may  be  considered  as  an  incipient  sub- 
species. A  good  series  of  specimens  from  a  little  farther  south,  near 
the  Mexican  border  of  Arizona  and  well  into  northern  Sonora,  are 
all  typical  arizonce.  The  type  of  Lepus  arizonce  major  Meams  came 
from  the  southern  border  of  Arizona  in  this  section.  The  type  is  a 
freshly  pelaged  fall  specimen,  with  the  body  made  up  less  than  half 
its  natural  size,  so  that  the  overlying  black  wash  on  the  back,  a  little 
heavier  than  usual,  is  concentrated,  giving  a  strikingly  and  unnatu- 
rally dark  appearance.  All  others  of  the  series  from  the  same  section 
are  typical  arizonw^  both  in  size  and  color.  From  as  far  south  as 
Magdalena,  central  Sonora,  the  color  rwnains  typical,'  but  the  ears 
and  bullae  are  smaller,  thus  grading  toward  goldnumL  A  specimen 
from  Phoenix,  Arizona,  is  the  darkest,  most  buffy  brown  example 
seen,  and  represents  the  extreme  of  individual  variation,  but  its  legs 
are  nearly  typical  and  the  underside  of  the  neck  dull  buffy.  Others 
from  Tucson  are  almost  equally  dark,  and  worn  specimens  taken  at 
Gardners  Lagoon  on  the  Mexican  b(n*der  in  the  Colorado  Desert  have 
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'  the  upper  part  very  reddish,  especially  about  the  shoulders,  nape, 
and  fore  legs,  while  the  underside  of  the  neck  is  deep  ochraceous 
buff.  The  skin  of  the  head  and  neck  of  a  similarly  richly  colored 
specimen  taken  at  Yuma,  Arizona,  also  has  been  examined.  These 
are  sporadic  cases  of  extreme  individual  variation. 
Total  number  of  specimens  examined  163,  from : 

Oalifomia:  Brawley,  1;  Cabezon,  1;  Carriso  Creek,  1;  Coso,  2;  Coyote 
Wen,  1 ;  Fort  Yuma,  8 ;  Furnace  Creek,  1 ;  Hesperla,  1 ;  Indian  WeUs, 
1;  Lone  Pine,  2;  Mohave  River,  1;  Needles,  7;  New  River  Station 
(San  Diego  County'),  2;  Oro  Grande,  4;  Owen  Lake,  2;  Palm  Spring, 
1;  Providence  Mountains,  2;  Resting  Spring.  6;  25  miles  soutliwest 
of  Elirenberg,  Arizona,  1 ;  Vallecito,  1 ;  Wiiitewater,  2. 

N^evada:  Ash  Meadows,  5;  Pahrump  Valley,  2;  Vegas  Valley,  2.. 

Arizona:  Beal  Spring,  25;  Big  Sandy  Creek,  1;  Caliuro  Mountains,  1; 
Dolans  Spring,  1;  Dos  Cabesos,  1;  Fort  Huachuca,  3:  Fort  liowell, 
3 ;  Fort  Verde,  13 ;  Hualpai  Mountains,  2 ;  La  Osa,  2 ;  Mexican  l>ound- 
ary,  5  miles  east  of  Colorado  River.  1 ;  Oracle,  6 ;  Phoenix,  8 ;  Quitol)a- 
quito,  1;  San  Pedro  River  (near  boundary),  1;  Seligman,  5: 
Tombstone,  1 ;  Tucson,  5 ;  Wilcox,  1 ;  Yuma,  5. 

Lower  CaUfomia  (Kexico):  Cocopah  Mountains,  8;  Gardners  Lagoon,  7 ; 
Hardy  River,  1 ;  Salton  River,  1 ;  San  Matias  Pass,  1 ;  Seven  Wells, 
2;  Unlucky  Lagoon,  1. 

Sonora  (M^ico):  Magdalena,  1;  Oputo,  1;  Poso  de  Luis,  1;  San  Jos6 
Mountains,  1;  Sonoyta,  5. 

SYLVILAGUS  AUDUBONI  GOLDMANI   (Nelson). 

SiNALOA  Cottontail. 

Lepua  arizoncB  goldmani  Nelson,  Proc.  Biol.  Soc.  Washington,  XVII,  p.  107, 
May  18,  1904.  Type  from  Sinaloa,  Sinaloa,  Mexico:  No.  96809,  $  ad., 
U.  S.  National  Museum  (Biological  Survey  collection) ;  collected  by  B.  A. 
Goldman,  February  15,  1899. 

Geographic  distribntion. — Coastal  plain  and  adjacent  foothills 
from  near  Ortiz,  southern  Sonora,  south  to  Culiacan,  central  Sinaloa, 
and  Chacala  in  extreme  western  Duraugo,  Mexico.  Vertical  range 
from  near  sea  level  on  west  coast  of  Sinaloa  up  to  about  2,500  feet ; 
zonal  range  Lower  Sonoran  and  upper  part  of  Arid  Tropical  Zone. 

General  characters, — Size  midway  between  that  of  auduhoni  and 
arizoncBj  with  smaller,  slenderer  hind  feet;  colors  brighter  and  more 
strongly  contrasted  than  in  the  other  forms;  upperparts  nearly  as 
dark  as  in  auduhoni  but  less  brownish;  ears  buffy  gray;  legs  deep 
rusty  cinnamon,  more  deeply  colored  than  in  any  of  the  other  forms, 
and  the  rump  patch  obsolete ;  bullae  smallest  among  the  subspecies  of 
auduioni, 

Color^  in  fresh  winter  pelage, — Top  of  head  and  upperparts  cream 
buff,  heavily  washed  on  back  with  black;  sides  of  body  paler  and 
less  washed  with  black;  rump  patch  indistinct  or  represented  by  a 
85595— No.  29—09 15 
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small,  dull  iron-gray  area  about  base  of  tail;  top  of  tail  dusky 
brownish  grizzled  with  dull  buflf;  nape  patch  bright  rusty  rufous; 
ears  buflfy  gray,  more  strongly  black-tipped  than  in  the  other  fonns; 
front  of  fore  legs  dull  cinnamon  rufous,  becoming  paler  and  more 
buflfy  on  tops  of  fore  feet;  back  and  sides  of  hind  legs  and  feet  rus- 
set or  rusty  cinnamon ;  front  of  hind  legs  and  tops  of  hind  feet  bright 
white,  sometimes  slightly  tinged  with  buflfy,  in  sharp  contrast  to 
color  on  rest  of  legs;  underside  of  neck  varying  from  dark  vinaceous 
to  pinkish  buflf;  rest  of  underparts  white. 

Skull, — Much  like  that  of  arizonce  in  size  and  general  form,  but 
postorbital  process  usually  lying  close  to,  or  in  contact  with,  the 
skull,  much  as  in  confinisj  thus  much  reducing  or  entirely  shutting 
the  long  narrow  foramen  present  in  the  other  forms;  bulke  actually 
and  proportionately  smallest  of  all  the  subspecies  of  auduhoni;  the 
small  bullae  and  the  rather  narrow  braincase  give  the  skull  of  this 
form  a  superficial  resemblance  to  that  of  some  of  the  smaller  forms 
of  S.  floridanus. 

Average  meamrements  (6  adxdta). — ^Total  length,  382;  tail  verte- 
bra, 52 ;  hind  foot,  83 ;  ear  from  notch  in  dried  skin,  65.6. 

Remarks. — The  present  form  resembles  con-finis  in  the  clear  buflfy 
of  the  upperparts,  overlaid  with  a  heavy  black  wash,  but  the  shade 
of  the  buflfy  averages  deeper.  The  absence  of  a  distinct  rump  patch, 
the  deep,  strongly  contrasting  colors  cm  the  legs,  and  the  slender  hind 
feet  are  characteristic.  It  may  be  readily  distinguished  from  ari- 
zoncB  and  minor  by  the  dark  upperparts  and  the  richer  color  of  the 
legs.  The  color  of  the  upperparts  closely  resembles  that  of  parviUtiSj 
from  which  the  much  darker  color  of  the  legs  readily  distinguishes  it 
S.  a.  goldmani  intergrades  with  arizonce  in  the  region  from  near 
Hermosillo  south  to  beyond  the  Bio  Yaqui  in  Sonora,  but  specimens 
from  Ortiz  and  Batomotal,  near  Guaymas,  and  thence  south  are  all 
referable  to  gold^nani. 

Total  number  of  specimens  examined  21,  from : 

Sinaloa  (Meilco):  Bacubirito,  1;  Caliacan,  4;  Sinaloa,  2. 
Sonora  (Mexico):  Batamotal,  2;  Camoa,  10;  Ortiz,  2. 

SYLVILAGUS  AUDUBONI  MINOR  (Meabns). 

Little  Cottontail. 

LepuB  arieonw  minor  Meams,  Proc  U.  S.  Nat  Mus.,  XVIII,  No.  1081,  pp.  657- 
558,  June  24,  1896.  Type  from  El  Paso,  Texas;  No.  }Htt»  ^  ad.,  U.  S. 
National  Museum ;  collected  by  Dr.  E.  A.  Mearns  and  F.  X.  Holzner,  Feb- 
ruary 6,  1892. 

Geographic  distribution. — ^Extreme  western  Texas  (mainly  west  of 
Guadalupe  and  Davis  mountains)  and  Rio  Grande  Valley  above 
mouth  of  Pecos;  also  plains  of  extreme  southeastern  comer  of  Ari- 
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zona  and  southwestern  New  Mexico,  and  thence  south  through  plains 
and  foothills  of  Chihuahua  to  northern  Durango,  Mexico,  east  of  the 
Sierra  Madre.  Vertical  range  from  about  8,600  to  6,000  feet  alti- 
tude in  Chihuahua;  zonal  range  mainly  Lower  Sonoran,  extending 
up  into  the  Upper  Sonoran  Zone 

General  characters. — A  pale  grayi^  form  closely  similar  to  ari- 
zaruBy  but  smaller,  with  shorter  ears;  skull  among  the  smallest  and 
most  delicately  formed  of  the  subspecies  of  auduboni^  but  bullae  pro- 
portionately largest. 

Color  in  fresh  winter  pelage. — Greneral  colors  pale  grayish ;  top  of 
head  and  back  pale  dull  grayish  buffy,  darkened  on  back  with  a  thin 
wash  of  black;  sides  of  head  and  body  without  the  black  wash  and 
paler  and  grayer;  a  band  of  clear  dull  buflpy  along  lower  border  of 
flanks,  becoming  most  strongly  marked  just  back  of  fore  legs;  nape 
pale  dull  rusty  rufous;  ears  rather  dark  gray  narrowly  bordered 
with  black  about  tips;  rump  dull  iron  gray  forming  a  not  strongly 
contrasted  rump  patch;  top  of  tail  dull  grayish,  much  like  rump; 
front  and  sides  of  fore  legs  similar  to  nape,  but  darker  rusty  and 
shading  into  pale  buffy  on  tops  of  fore  feet;  back  and  outside  of 
lower  hind  legs  vary  from  dull  cinnamon  to  dull  rusty  cinnamon, 
shading  out  along  outside  of  hind  feet  to  a  paler,  more  buffy  color, 
the  same  shade  tinging  more  or  less  the  underfur  on  tops  of  feet; 
underside  of  neck  dull  creamy  buff  varjring  to  grayish  buff. 

Worn  pelage. — In  spring  and  summer  the  pelage  of  upperparts 
bleaches  to  a  whitish  gray  with  only  a  very  pale  buffy  tinge,  but 
when  the  long  hairs  wear  away  the  prevailing  color  becomes  much 
darker  according  to  the  shade  of  buffy  or  cinnamon  brown  of  the 
underfur. 

Postjuvenal  pelage. — Upperparts  pale  grayish  buffy. 

Skull. — Similar  to  that  of  typical  arizonas^  but  smaller  and  more 
delicately  made,  with  proportionately  larger  bullae;  rostrum  slender 
and  tapering,  with  nearly  straight  upper  outline  and  large  wing- 
like supraorbitals  inclosing  a  small,  narrow  foramen  between  base 
of  postorbital  process  and  skull;  parietal  width  proportionately 
greater  than  in  arizonce;  about  same  size  as  in  neomexicanus  but 
with  larger  bullae. 

Average  meamirements  (6  adtdts). — ^Total  length,  851;  tail  verte- 
brae, 52.8 ;  hind  foot,  80 ;  ear  from  notch  in  dried  skin,  59.1. 

Remarks. — In  general  appearance  this  form  is  much  like  the  pale 
gray  arizonce^  but  smaller.  It  occupies  a  rather  restricted  belt  along 
the  extreme  southern  border  of  the  United  States  from  the  mouth 
of  the  Pecos  River  in  Texas  to  extreme  southeastern  Arizona  and 
south  to  extreme  northern  Durango,  Mexico,  east  of  the  Sierra 
Madre.  It  is  typical  only  in  a  comparatively  limited  area  in  ex- 
treme western  Texas  and  west  along  the  Mexican  boundary  to 
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Arizona  and  south  to  Lake  Guzman,  Chihuahua.  Within  these 
restricted  limits  the  specimens  are  comparatively  uniform  in  small 
aze  and  pale  gray  colors  and  represent  typical  minor.  A  series  of 
topotypes  from  El  Paso  and  two  specimens  from  Lake  GKizman,  Chi- 
huahua, are  gray  like  the  type,  while  a  third  specimen  from  Guzman 
is  darker  buffy,  similar  to  typical  cedrophilua^  though  its  skull  is 
Smaller  than  the  average  minor.  Several  specimens  from  Chihuahua 
City,  Mexico,  a  higher,  colder,  and  more  humid  location  than  El 
Paso,  average  darker  buffy  than  typical  minor^  and  one  is  as  daric 
as  typical  cedrophilus.  Specimens  from  Santa  Rosalia,  Chihuahua, 
also  average  darker  than  those  from  El  Paso.  A  few  individuals 
from  Deming,  New  Mexico,  are  intermediates  in  size  and  color  be- 
tween minor  and  cedrophilus,  as  are  others  from  Jarilla,  San  Andres, 
and  Tularosa,  New  Mexico,  many  of  them  being  as  deeply  buffy  as 
typical  cedrophilus;  but  the  small  skulls  and  large  bull®  place  them 
with  m,inor.  One  curious  specimen  of  cedropkilus  from  the  Datil 
Mountains  in  central  New  Mexico  has  the  large  inflated  bulle  of 
minor  and  is  grayer  than  is  usual  in  cedrophUu^^  to  which  latter 
form  it  undoubtedly  belongs. 

Specimens  of  minor  from  the  type  region  have  the  underside  of 
the  neck  rich  buffy  as  in  cedropkilus^  but  this  character  is  often 
found  more  or  less  developed  among  intergrades. 

Specimens  from  Valentine  and  the  vicinity  of  the  mouth  of  the 
Pecos  River  in  Texas  are  puzzling  intergrades  with  neom^xicanus 
and  parvulus.  The  material  from  the  base  of  the  Davis  and  Guada- 
lupe Mountains,  Texas,  appears  to  prove  that  specimens  from  their 
eastern  foothills  should  be  referred  to  oedrophilua^  while  those  from 
the  western  foothills  are  minor ^  though  not  typical  in  either  case. 

There  is  a  possibility  that  more  thorough  field  work  in  the  south- 
west will  show  that  the  occasional  winter  specimens,  with  rich  colors 
like  cedrophihiSj  which  are  taken  on  the  plains  with  minor^  may  be 
intergrades  from  the  neighboring  mountains,  and  that  cedrophUus 
inhabits  all  of  the  scattered  mountains  within  the  range  of  minor^ 
restricting  the  latter  to  the  arid  plains  and  loww  foothills. 
Total  number  of  specimens  examined  147,  from : 

Texas:  Altuda,  2;  Belen,  1;  Boquillas,  1;  Chisos  Mountains,  2;  Davis 
MouDtainSy  1;  Bl  Paso,  5;  Fort  Hancock,  9;  Franklin  Moontains,  1; 
Haymoud,  2;  Kent,  1;  Langtry,  1;  Marathon,  1;  Marfo,  6;  Ogden 
Canyon,  1 ;  Sierra  Blanca,  1 ;  Terlingo  Creek,  2 ;  Valentine,  1. 

New  Mexico:  Adobe  Rancli,  1;  Big  Hatcbet  Mountains,  2;  Carrizalillo 
Mountains,  1 ;  Carrizalilio  Spring,  1 ;  Ctiamberino,  5 ;  Deming,  5 ;  Dog 
Spring,  4;  Guadalupe  Ranch,  17;  Hachita,  3;  Jarilla,  1;  La  Mesa,  5; 
Lordsburg,  1;  Comer  Monument  on  Mexican  boundary,  4;  Mexican 
boundary  40  miles  west  of  El  Paso,  S;  San  Andres  Mountains,  3; 
Bedrock.  2 ;  Tularofsa,  4. 

Arizona:  San  Bernardino  ranch,  2. 
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Chiliuahua  (Xazico):  Casas  Grandes,  1;  Chihuahua  City,  5;  Colenia 
Diaz,  1 ;  Guzman,  3 ;  Juarez,  1 ;  Meflquite  Spring,  2 ;  San  Bernardino 
ranch  (near  Mexican  boundary),  1;  San  Luis  Springs,  1;  Santa 
Rosalia,  2;  Whitewater,  2. 

Ihirancro  (Mexico):  Inde,  1;  Matalotes,  1;  Rancho  Bailon,  18;  Rio 
Campo,  1. 

SYLVILAGUS  AUDUBONI  CEDROPHILUS  Nelson. 

Crdar  Belt  Cottowtail. 

^ylvilagus  auduboni  cedrophilus  Nelson,  Proc.  Biol.  Soc.  Washington,  XX,  p.  83, 
July  22,  1D07.  Type  from  Cactus  Flat,  20  miles  nofth  of  Cliff,  New  Mexico, 
No.  148287,  9  ad.,  U.  S.  National  Museum  (Biological  Survey  collection)  ; 
collected  by  Vernon  Bailey,  November  6,  1906. 

Geographic  distrihvtwn, — Mainly  the  juniper  and  pinyon  pine 
belt  from  Alpine,  in  the  Davis  Mountains  of  Texas,  north  through 
mountains  of  southern  half  of  New  Mexico  and  along  the  Mogollon 
range  to  east  side  of  San  Francisco  Mountain  of  east-central  Arizona. 
Vertical  range  from  about  5,000  to  8,000  feet  in  western  IJew  Mexico; 
zonal  range  mainly  Upper  Sonoran. 

General  characters, — Larger  and  darker  than  minor;  upperparts 
dark  buffy,  sometimes  dull  ochraceous  buffy;  legs  deeper  and  richer 
rufous  and  underside  of  neck  rich  ochraceous  buffy. 

Color  in  fresh  pelage, — Top  of  head  and  back  varying  from  dark, 
slightly  grayish,  buffy  to  dull  ochraceous  buffy  washed  with, black; 
sides  of  body  grayer  with  little  or  no  wash  of  black ;  rump  dull  iron 
gray  forming  a  fairly  well-marked  patch;  outside  of  ears  grayish 
buffy,  with  a  narrow  black  border  about  tip ;  top  of  tail  buffy  grayish 
brown  or  dull  grayish;  nape  deep  rusty  rufous;  front  and  sides  of 
fore  legs  varying  from  deep  and  rather  dull  ochraceous  buff  to  rich 
deep  rusty  rufous ;  back  and  sides  of  lower  hind  legs  vary  from  dull 
rusty  cinnamon  to  dark  rich  rusty  cinnamon,  and  a  paler  more  buffy 
shade  of  same  extends  along  outside  of  hind  feet ;  latter  more  strongly 
washed  and  shaded  with  rusty  buffy  than  in  minor;  underside  of 
neck  varies  from  deep  dull  buffy  to  rich  dark  ochraceous  buffy,  com- 
monly much  richer  and  more  ochraceous  than  in  minor  and  in  this 
character  most  resembling  neomexicanus. 

Worn  pelage. — Much  paler  and  grayer  than  in  fresh  pelage  until 
the  long  hairs  wear  down  to  the  rusty  or  reddish  brown  underf ur  of 
back  and  the  pale  tips  of  hairs  on  the  legs  wear  off,  after  which  the 
upperparts  become  much  darker  and  more  rusty  or  cinnamon  brown ; 
the  rufous  on  legs  becomes  brighter  and  more  intense  and  the  hind 
feet  more  rusty  or  rusty  buffy.    - 

Postjuvenal  pelage, — Rather  dark  grizzled  buffy,  or  brownish,  gray 
varying  in  shade,  but  averaging  darker  than  in  minor,  with  legs 
darker  rusty  cinnamon  or  dull  dark  rufous;  imderside  of  neck  dull 
buffy  or  dull  ochraceous  buffy,  duller  than  in  adults. 
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Skull. — Similar  in  general  proportions  to  that  of  mmoVj  but  dis- 
tinctly larger;  bullae  actually,  as  well  as  proportionately,  smaller: 
length  about  equal  to  typical  arizonce,  but  rostrum  proportionately 
slenderer,  braincase  broader,  and  bullsB  smaller. 

Average  measurements  (5  adults). — ^Total  length,  875;  tail  ver- 
tebrae, 46 ;  hind  foot,  89.6 ;  ear  from  notch  in  dried  skin,  60.7. 

Remarks. — S.  a.  cedrophilus  is  characteristic  of  the  cedar  and  pin- 
yon  grown  foothills  and  elevated  mesas,  where  it  is  abundant.  There 
is  considerable  local  as  well  as  individual  variation,  but  it  is  most 
typical  about  the  bas^l  slopes  of  the  MogoUon,  Capitan,  and  Manzano 
mountains  of  New  Mexico  and  the  north  base  of  the  White  Mountains 
of  Arizona.  It  grades  on  all  sides  into  other  subspecies  of  audubonu 
so  that  a  large  number  of  puzzling  specimens  are  encountered,  showing 
all  degrees  of  intermediate  characters.  The  larger  size  of  the  skull, 
compared  with  minor^  small  bullae,  and  rich  buffy  underside  of  the 
neck,  with  the  more  or  less  strongly  buffy  upperparts,  serve  to  dis- 
tinguish most  specimens. 

Lack  of  'material  still  prevents  the  determination  of  the  exact 
limits  of  the  range  of  this  subspecies.  A  single  worn  specimen  from 
Alpine,  Texas,  bleached  to  a  dull  iron  gray  on  the  upperparts,  is 
duller  colored  than  ordinary  cedrophUus^  but  the  size  and  generally 
dark  color  with  the  skull  characters  are  so  much  nearer  the  present 
form  than  to  minor  that  I  have  placed  it  here  for  the  present,  although 
the  color  of  the  back  is  unusual  and  the  rounded  and  proportionately 
great  lateral  breadth  of  the  bullae  are  peculiarities  not  possessed  by 
any  other  specimen  examined. 

Specimens  taken  in  early  winter  at  about  7,000  feet  on  the  northeast 
slope  of  the  White  Mountains,  Arizona,  near  the  upper  border  of  the 
pinyon  belt,  are  bright  buffy  on  the  back,  becoming  more  ochraceous 
on  the  sides  of  the  body,  and  still  deeper  ochraceous  on  the  underside 
of  the  neck.  They  are  nearly  as  large  as  arizoncB^  but  have  shorter 
ears  as  well  as  brighter  colors.  Other  specimens  from  farther  north 
along  the  same  slope  of  the  Mogollon  range,  on  the  northeastern 
side  of  the  San  Francisco  Mountains,  at  about  6,000  feet  altitude, 
have  ears  and  bullae  nearly  equaling  those  of  typical  aruonce^  but  the 
much  darker,  more  buffy  upperparts,  rufous  legs,  and  dark  buffy 
underside  of  neck  place  them  with  cedrophilus. 

Total  number  of  specimens  examined  85,  from : 

New  Mexico:  Albuquerque,  2 ;  Ancho,  1;  Anthony  Spring,  1 ;  Bear  Spring 
Mountains,   1;    Burley,   1;    Burro   Mountains,  4;   Oactus  Flat,  2; 
Capitan,  8  ,*  Capitan  Monntains,  5 ;  Copperton,  1 ;  Corona,  1 ;  Cuenro, 
1;  Datil,  2;  Fort  Wingate,  2;  Gallo  Canyon,  1;  QaUop,  2;   Gila 
National  Forest,  3;  Grants,  1;  Isleta,  1;  JicariUa  Mountains,  3: 
Manzano  Mountains,  7 ;  San  Rafael,  1 ;  Santa  Rosa,  6 ;  Silver  City.  6. 
Arizona:  Holbrook,  1 ;  San  Francisco  Mountains,  4 ;  Springerville,  20. 
Texas:  Alpine  (15  miles  south),  1. 
Chihuahua  (Mexico):  San  Diego,  1. 
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STLVILAGUS   AUDUBONI    WABRBNI    NiLBOV. 

COUHUDO    COTTONTAfL. 

ByMlagua  auduboni  warreni  Nelson,  Proc.  Biol.  Soo.  Washington,  XX,  p.  83 
July  22,  1907.  Type  from  CJorentry,  Colorado;  No.  148682,  9  ad.,  U.  S. 
National  Mosenm  (Biological  Survey  collection) ;  collected  by  C.  H.  Smith, 
January  4,  1907. 

Geographic  distribution. — Southwestern  Colorado,  southeastern 
Utah,  northwestern  New  Me2deo,  northeastern  Arizona,  including 
lower  half  of  vaUey  of  the  Little  Colorado  River,  to  east  base  of 
San  Francisco  Mountain,  and  to  Henry  Mountains,  southeastern 
Utah.  Vertical  range  from  about  5,000  to  8,500  feet  in  northwestern 
New  Mexico;  zonal  range  mainly  Upper  Sonoran,  extending  into 
Transition  and  Lower  Sonoran  zones. 

General  characters. — Similar  to  haUeyi  in  size,  length  of  ears,  and 
long  abundant  pelage;  but  upperparts,  including  ears,  darker,  more 
buffy  brownish,  and  gray  rump  patch  clearer,  more  strongly  marked ; 
nape  and  legs  darker,  more  rufous. 

Color  in  fresh  winter  pelage. — ^Upperparts  of  head  and  body  dark 
creamy  buff  strongly  washed  on  back  with  black;  sides  of  head  and 
body  grayer  and  washed  with  less  black  than  back  and  shading  into 
clear  dull  buff  along  lower  border  of  flanks;  outside  of  ears  similar 
to  back,  or  a  little  grayer;  nape  light  rusty  rufous;  rump  iron  gray, 
forming  a  well-defined  patch ;  top  of  tail  like  rump ;  front  and  out- 
side of  fore  legs  varying  from  dark  rusty  ochraceous  buff  to  light 
rusty  cinnamon  rufous;  tops  of  fore  feet  white,  more  or  less  shaded 
with  buff;  back  and  outside  of  hind  legs  cinnamon,  varying  to  lighter 
more  rusty  cinnamon  and  to  darker  more  cinnamon  brown;  tops  of 
hind  feet  vary  from  white  to  pale  buff ;  the  rusty  areas  on  fore  and 
hind  legs  connected  by  buffy  line  along  lower  border  of  flanks ;  under- 
side of  neck  varies  from  dull  dark  buff  to  dark  buff  tinged  with  fawn 
color;  inguinal  area  more  or  less  deeply  buffy. 

Worn  spring  and  summer  pelage. — Distinctly  darker,  more  griz- 
zled, buffy  brownish  than  haUeyi^  with  deeper  rusty  areas  on  nape 
and  legs. 

Skull. — Not  distinguishable  from  that  of  hatleyi. 

Average  measurements  {6  adults). — ^Total  length,  884;  tail  ver- 
tebrae, 50;  hind  foot,  97;  ear  from  notch  in  dried  skin,  66. 

Remarks. — ^The  present  form  is  separable  from  haUeyi  only  by 
darker  colors;  to  the  south  it  grades  into  cedrophUus  and  arizonm. 
While  typical  specimens  are  readily  separable  from  haileyi,  it  shows 
a  considerable  range  of  variation.  Specimens  from  Delta  and  Grand 
Junction,  Colorado,  and  Nephi,  Utah,  are  paler  and  grayer  than  those 
from  Coventry,  and  the  Delta  examples  have  the  tops  of  the  hind  feet 
pure  white.  The  extreme  intensity  of  coloration  is  shown  by  speci- 
mens from  Cortez,  Montezuma  County,  in  extreme  southwestern 
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Colorado.  In  these  the  nape  and  outside  of  fore  legs  are  rich  rusty 
rufous,  and  the  back  of  the  hind  legs  dark  reddish,  almost  chestnut, 
brown ;  the  underside  of  the  neck  deep  ochraceous  buffy.  Specimens 
from  Grand  Junction  and  Corentry,  Colorado,  have  unusually  long 
ears,  measuring  over  70  mm.  from  the  notch.  A  skin  from  Nephi, 
Utah,  is  paler  and  more  brightly  colored  than  typical  specimens,  and 
most  like  others  from  Delta  and  Grand  Junction,  Colorado,  which 
are  intermediates  with  baUeyi^  but  nearest  the  present  form. 

Two  skins  from  Cieneguilla  near  central  New  Mexico  are  scarcely 
distinguishable  from  some  of  the  topotypes  from  Coventry.  Another 
specimen  from  the  base  of  the  Jemez  Mountains,  New  Mexico,  also 
belongs  here.  Specimens  from  the  valley  of  the  Little  Colorado 
Eiver  and  the  Painted  Desert  of  northeastern  Arizona  are  rather 
paler  than  typical  specimens,  but  otherwise  differ  but  little. 

Total  number  of  specimens  examined  93,  from : 

Colorado:  Alamosa,  1;  Antonito,  1;  Ashbaugh's  Ranch  (Montezmna 
County),  3;  Cortez,  5;  Coventry,  16;  Delta,  3;  Grand  Junction,  5; 
HotdikiBS,  2;  Medano  Ranch,  3;  Paradox,  1;  Rifle,  2;  YUIa  Grove,  1« 

New  Uexico:  Aztec,  1;  Blanco,  2;  Canon  Blanco,  1;  Chaco  Canyon,  5; 
Cieneguilla,  2;  Dulce,  2;  Fruitland,  9;  Hondo  Canyon,  1;  Juan 
Tafoya,  1;  San  Antonio  Mountains,  2;  Stinking  Springs  Lake,  2; 
Tres  Pledras,  1. 

Arizona:  Holbrook,  1 ;  Keanis  Canyon,  1 ;  Winrtow,  18. 

Utah:  Caneaville,  1;  Hankvllle,  1;  Henry  Mouataina  (Mount. Ellen).  4. 

SYLVILAGUS  AUDUBOXT  BAILEYI  (Mkrriam). 
Wyominq  Cottontail. 

(PI.  XI,  flgs.  4,6.) 

L^pus  haileyi  Merrlam,  Proc.  Biol.  Soc.  Wasiiington,  XI,  p.  148.  June  9,  1897. 
Type  from  Spring  Creek,  east  side  Bighorn  Basin,  Wyoming;  No.  56016, 
$  ad.,  U.  S.  National  Museum  (Biological  Survey  collection)  ;  collected  by 
C.  Hart  Merrlam  and  Vernon  Bailey,  September  17,  1893. 

Geographic  distHhution. — Plains  and  valleys  of  eastern  Montana, 
most  of  Wyoming,  northeastern  Utah,  northwestern  and  eastern 
Colorado  (east  of  the  mountains),  western  parts  of  North  and  South 
Dakota,  Nebraska,  and  as  far  east  as  Trego  County,  Kansas.  Verti- 
cal range  from  about  3,000  feet  in  Kansas  to  7,000  feet  in  Colorado; 
zonal  range  mainly  arid  Upper  Sonoran,  but  ranging  into  lower  part 
of  Transition  Zone. 

General  characters, — Lai:gest  of  the  subspecies  except  typical  audu- 
honi;  pelage  longest  and  most  abundant  of  any ;  ears  and  feet  long- 
haired as  in  pinetis;  color  pale,  often  nearly  plain,  creamy  buff  dark- 
ened by  a  thin  wash  of  black. 

Color  in  fresh  winter  pelage, — Upperparts  of  head  and  body  nearly 
uniform  pale  creamy  buff,  slightly  darkened  by  thin  overlying  wash 
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of  black ;  sides  of  head  and  body  a  little  paler  or  grayer  than  back ; 
rump  dull  iron  gray,  forming  a  not  strongly  contrasted  patch ;  top  of 
tail  like  rump;  outside  of  ears  similar  to  top  of  head^  but  sli^tly 
darker  and  edged  around  tip  with  black ;  inside  of  ears  dull  grayish 
white  becoming  more  buffy  about  borders ;  nape  li^t  rufous  approach- 
ing ochraceous  buff;  front  and  outside  of  fore  legs  ochrsceous  buff 
varying  in  intensity,  sometimes  approaching  dark  buff,  and  shading 
into  dark  buff  on  tops  of  fore  feet ;  back  and  sides  of  lower  hind  legs 
dark  buff,  sometimes  shaded  with  brownish  but  rarely  showing  traces 
of  the  darker  cinnamon  or  reddish  shades  characteristic  of  warreni; 
lowsr  border  of  flanks  scarcely  more  buffy  than  rest  of  sides ;  under- 
side of  neck  dark  buff  varying  to  deep  pinkish  or  creamy  buff. 

Worn  spring  and  summer  pelage. — Usually  paler  and  grayer. 

Skull. — In  size  nearest  typical  auduboni  and  sanctidiegi  with  supra- 
orbital almost  equally  heavy,  the  broad  processes  inclosing  posteriorly 
a  well-marked  oval  foramen,  and  antericwrly  with  an  even  de^er  and 
broader  notch;  bra  incase  similar  in  form,  but  rostrum  heavier  and 
more  expanded  on  sides  near  base;  interorbital  breadth  narrower; 
zygomatic  arch  nearly  as  heavy  as  in  auduhoni  and  jugal  similarly 
grooved;  molar  series  strikingly  larger  and  heavier  (heaviest  among 
the  forms  of  auduhoni)^  and  bullae  much  larger  and  m(M*e  inflated, 
sometimes  equaling  in  actual  diameter  the  largest  examples  of  ari- 
zonce^  though  always  proportionately  smaller;  basioccipital  deeply 
constricted  posteriorly  and  trough-like.  The  large  size,  heavy  molar 
series,  heavy  rostrum,  and  broad  zygomatic  arch  distinguish  the  skull 
of  haileyi  from  the  various  smaller  forms. 

Average  measurements  {5  adults). — ^Total  length,  411;  tail  verte- 
brae, 67 ;  hind  foot,  96.4 ;  ear  from  notch  in  dried  skin,  64.3. 

Remarks. — ^This  is  the  most  strikingly  differentiated  form  of  audu- 
honi^ and  is  easily  recognizable  by  its  large  size,  pale  creamy  color, 
the  long  abundant  pelage,  and  the  hairiness  of  the  ears  and  feet^  It  is 
typical  throughout  the  northern  part  of  its  range,  but  becomes  a  little 
darker  in  northwestern  Colorado  and  along  the  east  base  of  the  moun- 
tains in  the  same  State  and  in  western  Kansas. 

The  ears  of  haileyi  are  usually  long,  but  there  is  considerable  indi- 
vidual variation,  in  addition  to  the  geographic  variation,  in  eastern 
Colorado  and  western  Kansas.  The  individual  variation  in  the  skull 
is  most  strikingly  shown  in  the  bullae,  which  usually  vary  in  size  cor- 
respondingly with  the  varying  length  of  the  ears.  In  addition  to  the 
shorter  ears  specimens  from  Kansas  and  adjacent  parts  of  eastern 
Colorado  compared  with  typical  haileyi  are  smaller,  darker,  and  have 
distinctly  smaller  bullae. 

The  young  in  immature  pelage  are  darker  and  more  buffy  brownish 
gray  on  upperparts  than  the  adults.  The  post ju venal  pelage  is 
slightly  darker  and  more  grizzled  gray  than  the  adult,  with  darker 
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brownish  gray  ears  and  more  rusty  legs.    The  young  are  often  not 
yery  different  from  those  of  ariaoruB  and  minor. 
Total  number  of  q>ecimen8  examined  197,  from : 

South  Dakota:  Battle  Creek,  1;  Obeyenne  River  (Caster  Conntj),  5; 
Corral  Draw  (Pine  Ridge  Reaervation),  7;  Elk  Mountain,  1. 

Horth  Dakota:   Little  Missouri  River,  2. 

Hebraska:  Glen  (Sioux  County),  1;  Warbonnet  (Sioux  County),  8. 

Kansas:   Wakeeney,  2;  Pendennis,  3. 

Colorado:  Agate,  1;  The  Cedars  (northwest  comer  Baca  County),  1; 
Colorado  Springs,  8;  Denver,  1;  Douglas  Spring  (Routt  County),  3; 
Flagler,  1;  Fortification  Creek  (near  Craig),  1;  Gaume*s  ranch 
(northwest  comer  Baca  County),  7;  Lay,  6;  Loveland,  8;  Bear  River 
(north  of  Maybelle),  1;  Meeker,  2;  Monon,  4;  Quenda,  1;  20  miles 
southwest  of  Rangely,  3;  Rockvale,  6;  SaUda,  3;  Sand  Creek,  3; 
Semper,  5;  Snake  River,  3;  Snake  River  (lower  bridge),  6;  betweoi 
Snake  River  bridge  and  Lily,  1;  Spring  Canyon  (Larimer  County), 
1;  White  River  (20  miles  east  of  Rangely),  1;  White  Rock,  2. 

Utah:   Uncompahgre  Indian  Reservation,  0. 

Montana:  Billings,  1 ;  Box  Elder  Creek,  1 ;  Great  Falls  of  the  Missouri,  1; 
Little  Big  Hom  River  (2  miles  from  Wyoming  line),  3;  Phillips 
Oeek,  2;  Sage  Creek  (Big  Horn  Basin),  4;  Stillwater,  1. 

Wyoming:  Aurora,  3 ;  Beaver,  1 ;  Belle  Fourche,  1 ;  Big  Plney,  3 ;  Bitter 
Creek,  18;  Camp  Carting,  1;  Cheyenne,  2;  Circle,  2;  Deer  Creek,  1; 
Douglas,  6;  Fort  Bridger,  1;  Fort  Fettermann,  2;  Fort  Laramie,  1; 
Green  River,  1 ;  Henrys  Fork,  1 ;  Kinney  Ranch,  1 ;  Lander,  7 ;  Opal, 
2;  Owl  Creek  Mountains,  2;  Percy,  5;  Rawlins,  1;  Sheep  Creek,  1; 
Sprtng  Creek  (Bighom  Basin),  1;  Van  Tassel  Creek,  1;  Wamsutter 
(30  miles  south),  5;  Wind  River  Basin,  5. 

SYLVILAGUS  AUDUBONI  NBOMBXICANUS  Nklsoh. 

New  Mexico  Cottontail. 

BylvUaouB  auduhoni  neomewicanus  Nelson,  Proc.  BioL  Soc  Washington,  XX, 
p,  83,  July  22,  1907.  Type  from  Fort  Sumner,  New  Mexico;  No.  118477. 
S  ad.,  U.  S.  National  Museum  (Biological  Survey  collection) ;  collected  by 
J.  H.  Gaut,  September  23,  1902. 

Geographic  distribution. — Pecos  Valley  from  near  Fort  Stockton, 
Texas,  north  to  about  Fort  Sumner,  New  Mexico,  and  thence  east  to 
Abilene  and  Wichita  Falls,  Texas,  and  north  through  eastern  New 
Mexico,  western  Texas,  and  western  Oklahoma  to  extreme  south- 
central  Kansas.  Vertical  range  from  about  2,500  feet  in  western 
Texas  to  5,000  feet  in  eastern  New  Mexico ;  zonal  range  Lower  Sonoran 
and  lower  part  of  Upper  Sonoran  Zone. 

General  characters. — Size  about  as  in  minor;  ears  shorter ;  hind  feet 
longer ;  color  generally  darker  and  more  rusty  reddish,  especially  on 
legs  and  sides  of  body ;  fore  legs  more  strongly  rusty  rufous,  shading 
to  rusty  buffy  on  tops  of  fore  feet ;  sides  of  shoulders  and  along  lower 
part  of  flanks  more  or  less  strongly  rusty  buffy,  deepest  on  shoulders 
and  shading  into  rusty  cinnamon  on  outside  of  hind  legs;  winter 
pelage  thinner  and  shorter  than  in  rmnor. 
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Color  in  fresh  pelage. — Top  of  head  and  back  dull,  rather  dark 
huffy  gray  with  a  slight  tinge  of  rusty  huffy;  sides  of  body  grayer 
than  back  with  a  stronger  tinge  of  rusty  huffy,  becoming  nearly  pure 
rusty  huffy  along  lower  border  of  flanks  and  most  intense  on  sides  of 
shoulders;  deepening  to  rather  bright  rusty  rufous  on  sides  of  fore 
legs  and  shading  into  dark  huffy  on  tops  of  fore  feet,  and  into  rusty 
cinnamon  on  outside  of  hind  legs;  tops  of  hind  feet  varying  from 
pale  huffy  to  whitish;  nape  rather  rufous,  duller  and  paler  rufous 
than  on  fore  legs;  outside  of  ears  pale  grayish  buffy;  rump  covered 
with  a  poorly  defined  dull  iron  grayish  patch ;  top  of  tail  dull  buffy 
gray ;  underside  of  neck  varying  from  dark  rusty  buffy,  deeper  than 
sides  of  flanks,  to  deep  ochraceous  buffy. 

Worn  summer  pelage, — Upperparts  paler  and  more  dingy  grayish, 
but  the  generally  rusty  or  rusty  buffy  tinge  nearly  always  distinctive. 

Skull. — In  size  and  general  appearance  much  like  that  of  minor, 
but  with  frontal  area  more  flattened,  interorbital  breadth  greater, 
nasals  longer,  and  bullse  distinctly  smaller. 

Average  measurements  {5  adults). — ^Total  length,  374;  tail  verte- 
bra;, 49;  hind  foot,  87;  ear  from  notch  in  dried  skin,  65. 

Remarks. — ^This  is  not  a  strongly  marked  form,  but  at  the  same 
time  the  cottontails  from  the  low  open  country  of  eastern  New  Mex- 
ico and  middle  western  and  northwestern  Texas  have  so  much  more 
rusty  reddish  on  the  legs  and  shoulders,  so  much  of  a  rusty  buffy 
tinge  over  the  rest  of  the  body  and  so  much  smaller  ears  that  they  do 
not  fit  in  with  any  of  the  adjacent  forms,  and  it  has  seemed  best  to 
distinguish  them  by  name.  As  would  be  expected,  they  grade  into 
the  other  forms  on  the  south,  west,  and  north.  To  the  east  they 
occupy  the  limit  of  the  range  of  this  species.  Specimens  from  the 
southern  part  of  their  range  have  the  longest  ears  and  largest  bullae ; 
those  from  the  north,  about  the  northeastern  border  of  the  Pan- 
handle, and  thence  to  southern  Kansas,  have  much  shorter  ears  and 
smaller  bullse  than  from  elsewhere  in  the  range  of  this  form,  and 
thus  grade  toward  the  small  representatives  of  baileyi  in  middle 
western  and  northern  Kansas. 

Specimens  from  the  lower  Pecos  Valley  in  New  Mexico  are  similar 
to  those  from  about  Colorado  and  adjacent  parts  of  western  Texas. 
Through  lack  of  material  the  exact  area  of  intergradation  between 
neomexicanus  and  parvulus  is  unknown. 

The  range  of  this  subspecies  overlaps  that  of  S.  -floridanus  chap- 
mani  in  middle  western  Texas,  but  I  have  seen  no  specimens  which 
suggest  intergradation. 

Total  number  of  specimens  examined,  85,  from : 

New  Mexico:  Carlsbad,  5;  Clayton,  2;  Emery  Peak,  1 ;  Fort  Sumner,  4; 
Guadalupe  Mountains,  4;  Perlco  Arroyo,  4;  Roswell,  11;  Sierra 
Qrande,  2;  Tucumcari,  1. 
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Texas:   Adam,  1;  Canadian,  1;  Colorado,  3;  Davis  Mountains,  2;  SV>rt 

Stockton,  4;  Gail,  1;  Grand  Falls,  2;  Hereford,  1;  Lipscomb,  6; 

Monahans,  9;  Pecos  City,  1;  San  Angelo,  1;  Stanton,  2;  Tascosa,  1; 

Tebo,  1 ;  Texline,  3 ;  Toyah,  1 ;  Toyahvale,  2 ;  Wichita  Falls,  2. 
Oklahoma:  Chattanoo^,  2;  Nentral  Strip,  2;  Tepee  Creole,  2. 
Kansas:   Kinsley,  1;  Kiowa,  1. 

SYLVILAGUS  AUDUBON!  PARVULUS  (AlXEN). 

Mexican  Desert  Cottoittail. 

(PI.  XI,  fig.  3.) 

Lepus  iSylvilagns)  parwlus  Allen,  BuU.  Am.  Mus.  Nat  Hist,  XX,  pp.  34-36, 
figs.  3,  6,  9,  February  29, 1904.  Type  from  Apam,  Hidalgo,  Mexico  (altitude 
about  8,000  feet)  ;  No.  \iHh  American  Museum  of  Natural  History ;  col- 
lected by  Frank  M.  Chapman,  March  19,  1897. 

Geographic  distribution, — Eastern  and  southeastern  part  of  Mex- 
ican Tableland  from  Puebla  north  to  Rio  Grande  Valley  of  Texas 
(from  Rio  Grande  City  to  mouth  of  Pecos  River).  Vertical  range 
from  below  500  feet  on  the  Rio  Grande  to  over  8,000  feet  altitude  on 
southern  end  of  tableland  in  Mexico ;  zonal  range  Upper  and  Lower 
Sonoran. 

General  characters. — Upperparts  dusky  buffy  grayish;  nape  and 
fore  legs  deep  rusty  rufous,  hind  legs  dull  cinnamon  brown ;  size  and 
proportion  of  minor  but  deeply  colored,  more  like  goldmanL 

Color  of  fresh  winter  pelage. — ^Upperparts  of  head  and  body- 
dusky  buffy  gray,  the  buffy  having  a  pinkish  shade  on  head  and  fore 
part  of  body  and  giving  way  posteriorly  to  a  dull,  poorly  marked 
iron  gray  rump  patch;  top  of  tail  similar  to  rump;  sides  of  head 
and  body  paler,  less  washed  with  black  than  back;  ears  buffy  gray, 
paler  and  grayer  than  back;  nape  deep  rusty  rufous;  fore  legs  similar 
to  nape  but  darker  rufous ;  tops  of  fore  feet  buffy  varying  in  intens- 
ity; lower  part  of  hind  legs  usually  cinnamon  brown  varying  to  a 
lighter  more  rufous  shade;  tops  of  hind  feet  vary  from  white  to  buff; 
underside  of  neck  dark  buff  or  ochraceous  buff,  in  some  cases  becom- 
ing dark  buffy  drab ;  a  narrow  band  of  dull  buff,  similar  to  but  duller 
than  underside  of  neck,  extends  along  lower  edge  of  flanks  bordering 
white  area  of  abdomen  between  front  and  hind  legs. 

Worn  spring  and  summer  pelade. — Paler  more  yellowidi  gray, 
especially  on  the  sides  of  body  where  the  yellowish  buffy  suffusion 
is  most  strongly  marked. 

Skull. — Much  as  in  minor^  but  interorbital  width  and  bull»  aver- 
aging a  little  smaller  and  jugals  lighter. 

Average  measurements  {6  adtdts). — ^Total  length,  359;  tail  verte- 
brse,  45.8 ;  hind  foot,  76 ;  ear  from  notch  in  dried  skin,  57.3. 

Remarks. — ^This  subspecies  is  most  like  goldmani^  but  its  colors, 
especially  on  the  legs,  are  less  intense  and  less  sU:x>ngly  contrasted. 
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In  fresh  dark  pelage  some  examples  of  parwlus  have  strikingly 
close  external  resemblance  in  size  and  color  to  S.  f.  chapmani^  both 
forms  ranging  over  the  same  area  in  the  lower  Rio  Grande  Valley 
and  adjacent  part  of  northern  Mexico.  In  the  northern  part  of  its 
range  intergrading  specimens  of  parvulus  are  often  nearly  as  pale 
as  minor.  Its  fur  is  thinner  and  more  finely  grizzled  by  the  over- 
lying black  than  in  minor^  so  that  by  these  characters  pale  individuals 
may  usually  be  distinguished.  In  addition  specimens  from  the  Rio 
Grande  Valley  and  adjacent  part  of  Tamaulipas  and  Nuevo  Leon 
usually  have  smaller  ears  and  smaller  buUfie  than  from  any  other 
part  of  its  range.  One  specimen  from  Chalchicomula,  Puebla,  and 
another  from  Miquihuana,  Nuevo  Leon,  have  ears  and  bullee  as  large 
as  typical  arizonw.  The  ears  and  bullae  vary  locally  in  this  as  in 
other  forms,  and  there  may  be  an  average  difference  between  series 
from  two  places  not  widely  separated.  Most  specimens  from  the 
extreme  northern  part  of  its  range  may  be  at  once  separated  from 
S,  floridanus  ckapmani  by  the  well-marked  difference  in  the  size  of 
the  bullae,  as  well  as  by  color,  but  some  are  very  close  in  color,  and 
the  bullae  are  so  nearly  intermediate  in  size  that  they  are  very  puz- 
zling. The  two  species  live  together  over  a  considerable  area  with- 
out intergradation.  Occasionally  individuals  of  parvulus  in  the 
overlapping  parts  of  their  ranges  resemble  chapmani  in  general  ap- 
pearance, but  such  cases  are  too  sporadic  to  mean  anything  except  a 
parallelism  resulting  from  similar  conditions,  as  has  been  noted  in 
several  other  species  of  American  rabbits. 

Total  number  of  specimens  examined  122,  from : 

Texas:  Carrlzo,  3;  Comstock,  2;  Cotulla,  2;  Del  Rio,  6;  Mouth  of  Devils 
River,  4;  Eagle  Pass,  1;  Laredo,  5;  Llano,  1;  Rio  Grande  City,  1; 
Roma,  2;  San  Diego,  1;  Sycamore  Creek,  1;  Webb  County,  2. 

Coahnila  (Mexico):  Cameros,  2;  Las  Vacas  Creek  (head  of),  1;  La  Ven- 
tura, 4;  Monclova,  1;  iSabinas,  2;  Saltillo,  6. 

Tamaulipas  (Mexico):  Camargo,  6 ;  Guerrero,  1 ;  Mier,  6 ;  Miquihuana,  3 ; 
Nuevo  Laredo,  3. 

Nuevo  Leon  (Mexico):   Aldama,  1;  Rodriguez,  1. 

San  Luis  Potosi  (Mexico):  Ahualulco.  2;  Charcos,  2;  Hacienda  La 
Parada,  5 ;  Rio  Verde,  4 ;  San  Luis  Potosi,  6 ;  Soledad,  1. 

AgVLBLS  Calientes  (Mexico):    Chichalote,  4. 

Zacatecas  (Mexico):  Berriozabal,  3;  Cafiitas,  1. 

Buran^o  (Mexico):  Durango  City,  2. 

Jalisco  (Mexico):  Lagos,  1. 

Guanajuato  (Mexico):    Silao,  1. 

Queretaro  (Mexico):    Tequisquiapam,  2. 

HidalfiTO  (Mexico):    Irolo,  2;  Apam,  2;  Tulancingo,  8. 

Tlaxcala  (Mexico):   Huamantla,  1. 

Puebla  (Mexico):    Clialchicomula,  2. 

Vera  Cruz  (Mexico):    Perote,  10. 
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8YLVILA01J8  CTTHICirLAEnrS  Group  (Subgenus  SYLVILAGTTS). 
MEXICAN  COTTONTAILS. 

The  present  group  is  characteristic  of,  and  probably  originated  on, 
the  high  plains  and  mountain  slopes  at  the  southern  end  of  the  Desert 
Plateau  Eegion,  which  is  coincident  with  the  southern  end  of  the 
Mexican  Tableland.  The  cuniculariiis  group  is  very  distinct  from 
the  other  cottontails.  It  contains  only  two  species,  one  of  which  is 
wide  ranging  and  separable  into  three  forms,  namely,  S.  curUculariySj 
pacificus^  and  insolitus^  and  the  other,  S.  grayaoni^  an  insular  species 
of  very  limited  distribution,  was  probably  derived  from  S,  c.  insolitus 
of  the  adjacent  mainland.  The  members  of  this  group  are  charac- 
terized by  coarse  pelage,  massive  skulls,  and  large  size,  S.  cunicvlariua 
being  about  as  large  as  a  medium-sized  jack  rabbit.  While  having  no 
close  relatives,  they  most  resemble  the  large,  heavy-skulled,  coarse- 
haired  S.  fioridanvs 
yucatanicus  and  S,  /• 
chiapensis. 

S.  cunicvlarivs  (in- 
cluding its  subspecies) 
occupies  a  broad  area, 
including  the  lofty 
mountains  and  adja- 
cent borders  of  the  cool 
plains  about  the  south- 
em  end  of  the  Mexican 
Tableland,  and  thence 
west  and  south  in  the 
tropical  belt  along  the 

Fig.  15. — Distribution  of  the  Mexican  cottontails  of  the     Pacific    COast     (see    fig. 

W.«<H,«.  c«»<c«,aH«.  group.  .         ^^^      It  thus  possesses 

a  great  vertical  range,  from  an  altitude  of  more  than  11,000  feet 
in  the  Canadian  Zone  on  the  giant  volcanoes  down  to  sea  level 
on  the  Arid  Tropical  coast  plains.  The  range  of  typical  /S.  cuni- 
cularius  is  the  most  extended  and  varied  of  the  three  subspecies.  Its 
range  reaches  from  above  11,000  down  to  about  2,000  feet  altitude, 
thus  including  the  Canadian,  Transition,  Upper  and  Lower  Sonoran, 
and  the  upper  part  of  the  Arid  Tropical  Zone.  The  distribution  of 
the  other  forms,  paciflcus  and  insolitus^  in  common  with  S,  ffraysoni, 
is  Arid  Tropical.  In  contrast  with  the  wide  vertical  range  of  typical 
cunicularius^  that  of  grayaoni  extends  only  from  sea  level  up  to  about 
200  feet.  The  range  of  typical  cunicvlarins  overlaps  a  considerable 
part  of  the  ranges  of  S,  f.  connectens  and  S.  f.  restrictus^  and  all  of 
that  of  S.  f.  orizahcp.  In  addition,  on  the  slopes  of  Mount  Popo- 
catepetl and  Mount  Iztaccihuatl,  the  limited  habitat  of  Romerolagus 
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nelsoni  is  wholly  within  that  of  cunieulanuSy  and  on  the  borders  of 
the  adjacent  plains  eunieularius  occurs  in  company  with  the  plains 
cottontail,  S.  auduhoni  parvulus^  and  the  jack  rabbits,  Lepus  caUotis 
and  L.  e.  festinus. 

S.  cunicularivs  and  its  subspecies  have  habits  much  like  those  of 
the  forms  of  S.  fioridantis.  They  usually  avoid  open  plains,  and 
frequent  the  rank  growths  of  bushes  or  coarse  saccaton  grass  in  the 
scattered  pine  and  oak  forest  of  the  mountain  slopes  and  similar 
growths  about  the  foothills  along  the  borders  of  the  plains.  Still 
lower  they  frequent  grass-grown  thickets  in  the  tangled  jungle  of 
the  hills  and  valleys  in  the  hot  country.  At  night  they  leave  cover 
to  feed  about  the  openings  and  along  the  edges  of  the  jungle. 

Average  measurements  of  the  Sylvilagua  eunieularius  group. 
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SYLVILAGUS    CUNICTJLARIUS    (Watebhousb). 

Mexicait  Highland  Cottontail. 

(PI.  XIII,  figs.  7,  S.) 

Lepus  eunieularius  Waterhouse,  Nat.  Hist  Mammalia,  II,  pp.  182-188,  footnote, 

1848.    Type  from  Sacualpan  (probably  In  State  of  Mexico),  Mexico;  No. 

1503,  Berlin  Museum ;  collected  by  F.  Depi»e.  July  26,  18—. 
Lepus  vercBcrueis  Thomas,  Proc.  Zool.  Soc.  London,  June  1, 1890,  pp.  l^lh,  pi.  7. 

Type  from  Las  Vigas,  Vera  Cruz,  Mexico ;  in  British  Museum ;  collected  by 

the  Creographical  Exploring  Commission  of  Mexico. 

Geographic  distribution, — Mountains  about  extreme  southern  end 
of  Mexican  Tableland  and  bordering  slopes  and  valleys  on  both  sides 
from  Cofre  de  Perote  and  Mount  Orizaba  in  central-western  Vera 
Cruz,  and  Mount  Zempoaltepec,  eastern  Oaxaca,  west  through  south- 
em  Hidalgo,  Puebla,  Tlaxcala,  Mexico,  northern  Michoacan,  Morelos, 
northern  Guerrero,  and  northern  Oaxaca.  Vertical  distribution  from 
about  2,CKX)  feet  in  Guerrero  up  to  over  11,(X)0  feet  on  Mount  Orizaba 
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ond  on  the  mountains  about  the  Valley  of  Mexico;  zonal  distribution 
from  upper  part  of  Arid  Tropical  up  through  SDuoran  and  Transi- 
tion into  Canadian  Zone. 

General  characters, — Very  large  and  heavy,  equaling  medium-sized 
jack  rabbits  in  weight;  color  dull  buffy  brownish  gray;  pelage  abim- 
dant  and  coarse. 

Color  in  fresh  winter  pelage* — ^Top  of  head  buflfy  brown,  washed 
with  black;  back  pale  buffy  yellowish  gray  darkened  by  overlying 
long  black  hairs;  ears  similar  to  top  of  head,  becoming  blackish  on 
outside  at  tip;  orbital  area  clear  deep  buffy;  sides  of  head  dark 
dingy  buffy;  nape  dull  rusty  rufous;  fore  legs  similar  to  nape,  but 
duller,  less  rufous;  hind  legs  and  sides  of  hind  feet  duller,  more 
rusty  brownish,  than  fore  legs;  tops  of  hind  feet  buffy  whitish  or 
pale  dull  rusty;  line  along  lower  side  of  flanks  between  front  and 
hind  legs  dull  rusty  buff;  underside  of  neck  a  little  lighter  shade  of 
same;  rest  of  underparts  dingy  whitish. 

Skull. — Large  and  heavy,  rather  broad  across  braincase;  rostrum 
heavy  with  a  massive  base,  flattened  in  frontal  region  and  arched 
along  upper  outline ;  nasals  sharply  compressed  laterally  into  a  pit- 
like indentation  about  one-third  of  length  from  tip  and  expanded 
again  toward  tip;  jugals  proportionately  light,  slightly  grooved, 
with  a  deep  pit  anteriorly;  supraorbital  process  light  and  narrow 
and  but  slightly  raised  above  plane  of  f rentals;  postorbital  process 
usually  joined  to  skull  posteriorly  inclosing  a  narrow  flattened-oval 
foramen;  braincase  proportionately  broader  than  in  S.  floridantts 
aztecuSy  S,  f.  yucatanicus^  and  S.  /.  cbiapensis;  bullae  medium  sized, 
proportionately  about  as  in  yucatanicvs;  considerable  similarity  in 
general  appearance  exists  between  skulls  of  S.  eunicularius  and  S.  /. 
yucatanictxs,  but  supra-  and  postorbital  processes  of  cunicularivs 
smaller  and  narrower,  and  postorbital  process  less  closely  joined  to 
skull;  jugals  lighter  and  teeth,  both  incisors  and  molars,  larger  and 
heavier;  lower  outline  of  rami  of  underjaw  on  a  plane  surface  usually 
rest  on  posterior  angle  and  tip,  leaving  middle  free;  in  old  skulls 
middle  lower  outline  sometimes  becomes  convex,  raising  tip  free. 

Average  measurements  {5  adults). — Total  length,  511.6;  tail  verte- 
brae, 67.8 ;  hind  foot,  109.4 ;  ear  from  notch  in  dried  skin,  74.4. 

Remarks. — Lejms  aqu^tieus  has  been  recorded  from  Orizaba,  Vera 
Cruz,  but  the  specimen  upon  which  this  record  was  based  is  still  in 
the  National  Museum,  and  proves  to  be  a  typical  example  of  Sylm- 
lagus  eunicularius.  As  stated  in  the  general  introduction,  neither 
S.  aquaticus  nor  S.  paltistris  occurs  in  Mexico. 

S.  eunicularius  has  a  wide  range  and  is  abundant  in  many  places, 
frequenting  the  cover  offered  by  rank  growths  of  coarse  grass  or 
weeds.  It  is  equally  at  home  at  an  elevation  of  10,000  or  11,000 
feet  in  the  grass-grown  areas  of  the  open  pine  forest  on  the  giant 
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volcanoes  of  Orizaba  and  Popocatepetl,  or  at  2fi00  feet  in  the  sub- 
tropical plains  and  valleys  of  southern  Puebla  and  northern  Guerrero. 

Specimens  of  this  species  from  the  Sierra  Madre  of  Michoacan, 
in  the  western  part  of  its  range,  are  a  little  larger  in  dimensions  of 
both  skin  and  skull  than  those  from  elsewhere,  but  there  are  no  color 
differences.  In  worn  pelage  the  general  color  becomes  paler  and 
more  of  a  dingy  yellowish  gray.  Considering  the  wide  range  of  this 
species  under  such  varied  c<Hiditions  of  climate,  the  amount  of 
variation  is  surprisingly  small. 

In  his  Natural  History  of  Mammalia  (loc.  cit.)  Waterhouse  pub- 
lished a  fairly  good  description  of  some  specimens  of  cottontails  in 
the  Berlin  Museum,  based  on  notes  given  him  by  Bachman.  Water- 
house  used  the  manuscript  name  cumcularius  which  Lichtenstein 
had  placed  on  the  labels  of  these  specimens.  This  description  was 
based  on  two  specim^is  which,  during  a  recent  visit  to  Berlin, 
Osgood  found  in  the  mounted  collection  of  the  museum,  still  in  good 
condition.  They  were  carefully  examined  by  him  and  proved  to 
be  unquestionably  identical  with  the  species  described  as  Lepits 
vercecrucis  by  Thomas.^  The  ear  measurements  of  the  two  original 
specimens  were  taken  by  Osgood  and  absolutely  confirm  this  deter- 
mination. Both  specimens  were  collected  by  Deppe  and  are  labeled 
for  locality  in  his  writing.  One  is  labeled  from  "  Xalapa " 
(znjalapa,  Vera  Cruz)  and  the  other  came  frcwn  "Sacualpan" 
(probably  in  the  southern  part  of  the  State  of  Mexico).  This  last 
specimen  is  marked  both  on  the  label  and  in  the  museum  catalogue 
as  the  type,  so  that  we  may  consider  "Sacualpan'*  (=s  Zacualpan) 
as  the  type  locality  of  this  fine  species. 

Total  number  of  specimens  examined  104,  from : 

Michoacan  (Mexico):   Patzcnaro,  18. 

Ouerroro  (Mexico):  ChUpandngo,  1. 

Mexico  (Mexico):  Amecameca,  1;  Mount  Iztacciliuatl,  1;  Mount  Popo- 
catepetl, 4 ;  Salazar,  3 ;  Volcano  of  Toluca,  6. 

Federal  District  (Mexico):   AJusco,  1;  Tlalpam,  1. 

Morelos  (Mexico):  Cuemavaca,  1;  Huitzilac,  1;  Tetela  del  Volcan,  1; 
Tautepec,  4. 

Hidalgro  (Mexico):   Tulancingo,  4. 

Puebla  (Mexico):  Atllxco,  9;  Chalchicomula,  1;  Piaxtla,  1;  Tehuacan,  7; 
Tochlmilco,  1. 

Vera  Cruz  (Mexico):  Cofre  de  Perote,  1 ;  Las  Vlgas,  23;  city  of  Orizaba, 
4;  Perote,  7. 

Oaxaca  (Mexico):  Huahuapam,  1;  Mount  Zempoal tepee,  4;  Oaxaca  City, 
2;  Sucfaistepec,  1. 

«  Proc.  Biol.  Soc.  Washington,  XX,  pp.  51-52,  April  18,  1907. 
85585— No.  29—09 16 
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SYLVILAGUS  CUNICULABIUS  PAOIFICUS  (Nilboh). 

AcAPULCo  Cottontail. 

Lepus  verwcrucis  paciflcus  Nelson,  Proc.  Biol.  Soc.  Washington,  XVII,  p.  104, 
May  18,  1904.  Type  from  Acapulco,  Guerrero,  Mexico;  No.  70022,  S  ad., 
U.  &  National  Museum  (Biological  Survey  collection) ;  collected  by  E.  W. 
Nelson  and  R  A.  Goldman,  January  9,  1895. 

Geographic  distribution. — Coastal  plain  and  adjacent  foothills  of 
southwestern  Mexico  from  extreme  southern  Michoacan  through 
Guerrero  to  Pluma,  Oaxaca.  Vertical  range  from  sea  level  in  Guer- 
rero to  about  2,500  feet  in  the  foothills;  zonal  range,  Arid  Tropical. 

General  ehxiractera. — Similar  in  color  to  cunicularius^  but  smaller, 
with  diorter  ears,  proportionately  longer  hind  feet,  heavier  rostrum, 
and  narrower  braincase. 

Color. — Scarcely  distinguishable  from  typical  ouniciUaritcs. 

Skull. — In  general  appearance  much  like  typical  cunicularius^  from 
which  it  differs  in  narrower  but  deeper  and  heavier  rostrum,  broader, 
and  more  inflated  tip  to  nasals,  lighter  jugals,  larger  postorbital  proc- 
esses, and  narrower  braincase;  lower  outline  of  rami  of  lower  jaw 
usually  with  a  marked  convexity  posterior  to  symphysis,  so  that  when 
placed  on  a  plane  the  mandible  rests  on  lower  edge  of  angular  process 
and  on  convexity,  thus  raising  part  along  symphysis  free  from  the 
support;  in  some  cases  this  convexity  becomes  so  reduced  that  lower 
side  of  mandible  along  symphysis  nearly  or  quite  touches  plane. 

Average  measuremente  (5  adults). — ^Total  length,  489;  tail  verte- 
brcB,  62.2 ;  hind  foot,  110.8;  ear  from  notch  in  dried  skin,  70.7. 

Remarks. — ^The  general  resemblance  in  coloration  and  in  type  of 
sktdl  between  cunicularius^  p^ficus^  and  insolitus  proves  their  near 
relationship.  A  specimen  from  El  Limon  in  northwestern  Guerrero, 
a  place  intermediate  between  the  ranges  of  padficus  and  insolitus^ 
is  an  exact  intergrade  between  them.  The  amount  of  individual  varia- 
tion is  not  great.  The  upperparts  of  the  winter  specimens  are  darker 
with  a  much  heavier  wash  of  black  than  in  spring  and  summer,  when 
the  long  black  overlying  hairs  wear  away  and  the  buffy  underfur 
fades  so  that  the  general  color  becomes  decidedly  paler  or  more 
grayish. 

At  the  time  of  our  journey  through  the  hot  coastal  plain  near 
Sihuatanejo,  Guerrero,  in  the  dry  season,  these  rabbits  were  abundant 
in  low  situations  about  weedy  old  fields  and  in  the  bordering  scrubby 
jungle,  where  the  vegetation  was  greener  than  on  the  more  arid  higher 
ground. 

Total  number  of  specimens  examined  19,  from: 

Guerrero  (Mexico):  Acapulco,  12 ;  El  Limon,  3 ;  Papayo,  2 ;  Sihuatanejo,  1. 
Oaxaca  (Mexico):  Xlano  Grande,  1. 
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SYLVILAGUS  CUNICUIARIUS  INSOLITUS   (Aixbh). 

CoLiMA  Cottontail. 

Lepus  insolitus  Allen,  Bull.  Am.  Mus.  Nat  Hist,  N.  T.  Ill,  pp.  189-190.  De- 
cember 10,  1890.  Type  from  the  plains  of  Colima,  State  of  Colima,  Mexico ; 
No.  IfJJ,  S  ad.,  American  Museum  of  Natural  History;  collected  by  Dr. 
Audley  C.  Buller,  January  15,  1890. 

Geoffraphic  distribution. — Coastal  plains  of  western  Mexico  from 
Michoacan  north  through  Colima  and  Territory  of  Tepic  to  Mazat- 
lan,  Sinaloa.  Vertical  range  from  sea  level  in  Colima  to  about  3,500 
feet  on  west  base  of  Volcano  of  Colima ;  zonal  range,  Arid  Tropical. 

General  characters. — A  large,  coarsely  haired  cottontail,  more 
brightly  colored  than  cunicidariuSj  with  back  deep  buffy  brownish, 
heavily  washed  with  black ;  sides  of  legs  bright  rusty  reddish ;  front 
of  legs  and  feet  white,  in  strong  contrast  to  sides  of  same ;  skull  with 
very  heavy  rostrum  and  broad  frontal  area. 

Colors  in  fresh  winter  pelage. — Top  of  head  deep  buffy  ochra- 
ceous  washed  with  black ;  base  of  ears  similar,  but  becoming  black- 
ish near  tip;  orbital  area  and  sides  of  nose  dingy  buffy;  cheeks  dark 
buff  washed  with  black;  upperparts  dark  buff  or  brownish  buff  (some- 
times tinged  with  reddish,  especially  on  rump)  heavily  washed  with 
black ;  nape,  fore  legs,  and  sides  and  back  of  hind  legs,  bright  rusty 
rufous;  tops  of  fore  and  hind  feet  and  front  of  hind  legs  clear  white, 
in  strong  contrast  to  rufous  on  rest  of  legs;  top  of  tail  dull  rusty 
brown,  imderside  white ;  underside  of  neck  deep  yellowish  buff ;  rest 
of  underparts  white. 

Skull, — In  general  resembles  that  of  cunicularius^  but  base  of  ros- 
trum much  heavier  (broader  and  deeper) ;  frontal  and  interorbital 
area  more  flattened  and  greater  (in  depth  of  rostrum  it  agrees 
with  pacificus) ;  jugals  heavier;  lower  outline  of  rami  nearly  straight, 
so  that  the  mandible,  on  a  plane  surface,  usually  rests  on  lower  part 
of  angular  process  and  ends  of  rami  along  symphysis,  leaving  the 
slightly  convex  middle  part  of  rami  free. 

Average  measurements  {5  adults), — Total  length,  500;  tail  verte- 
bra, 54.6 ;  hind  foot,  108.8 ;  ear  from  notch  in  dried  skin,  70.4. 

Remarks, — The  strong  contrast  between  the  bright  rusty  reddish 
of  the  nape  and  legs  with  the  clear  white  on  the  feet  and  along  the 
front  of  the  hind  legs  strongly  marks  this  cottontail,  which,  like 
pacificus^  is  limited  to  a  belt  along  the  Pacific  coast  of  Mexico.  It 
merges  into  pacificus  in  southern  Michoacan  and  northern  Guerrero. 
Specimens  from  northern  Tepic  and  southern  Sinaloa  have  a  slen- 
derer rostrum  than  those  from  the  type  region. 

In  fresh  pelage  the  colors  are  deep  and  rich,  with  a  strong  wash 
of  black  on  the  upperparts.     In  spring  and  early  simimer  they 
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become  much  worn  and  faded  and  decidedly  paler,  changing  to  dull 
grayish  huffy. 

Total  number  of  specimens  examined  60,  from : 

Colima  (Xexioo):   Armaria,  9;  City  of  Ck>Uiiia,  1;  Hacienda  Magdalena* 

4;  ManzaniUo,  1. 
Jalisco  (Mexico):   Ixtapa,  6. 

Territory  of  Tepic  (Mexico):  Acaponeta,  10;  Saa  Bias,  2;  Santiago,  6. 
Sinaloa  (Mexico):  Escoinapa,  13;  Mazatlan,  6;  Rosario,  2. 

SYLVILAGUS  GRATSONI  (Allew). 

TsEs  Mabias  Cottontail. 

Lepus  graysoni  Allen,  Mon.  N.  Am.  Rodentia,  pp.  347-348,  August,  1877.  Type 
from  the  Tres  Marias  Islands,  western  Mexico;  No.  8318,  U.  8.  National 
Museum;  collected  by  A.  J.  Grayson. 

Geographic  distribution, — ^Tres  Marias  Islands,  western  Mexico. 
Vertical  range  from  sea  level  to  about  200  feet;  zonal  range  Arid 
Tropical. 

General  characters. — Smaller  than  any  form  of  cunicularius ;  most 
like  S.  c.  insolitus  in  color,  especially  the  bright  rufous  nape  and  legs, 
but  upperparts  more  reddish,  and  with  decidedly  smaller  ears  and 
lighter  skull. 

Color  in  raiher  worn  pelage. — ^Top  of  head  reddish  brown ;  orbital 
area  and  sides  of  head  deep  buff,  washed  on  cheeks  with  black ;  ears 
grizzled  rusty  brown  becoming  blackish  about  tips;  back  and  sides 
of  body  deep  fulvous  buffy  with  a  distinct  tinge  of  reddish,  especially 
on  rump  and  tail;  nape,  most  of  fore  and  hind  legs,  and  sides  of 
hind  feet  bright  rusty  rufous;  tops  of  feet  and  line  along  front  of 
hind  legs  white  or  buffy  whitish;  underside  of  neck  dull  brownish 
buffy ;  rest  of  underparts  white. 

Skull. — ^Lightest  of  the  cunicularius  group;  proportionately  slen- 
derer than  the  others ;  nasals  unusually  short ;  interorbital  and  pari- 
etal width  narrow ;  supraorbital  and  postorbital  processes  generally 
united  to  braincase  along  entire  length,  about  as  in  8.  palvstris; 
rostrum  strikingly  slenderer  than  in  insolitus;  undersides  of  rami 
of  lower  jaw,  between  angular  processes  and  symphysis,  nearly 
straight,  so  that  when  placed  on  plane  the  jaw  rests  on  angular 
processes  and  anterior  end  of  jaw,  leaving  middle  parts  free. 

Average  measurements  {5  adults). — ^Total  length,  480;  tail  ver- 
tebra?, 51.4;  hind  foot,  96.8:  ear  from  notch  in  dried  skin,  57. 

Remarks. — S.  graysoni  is  a  well-marked  insular  species,  but  its 
general  coloration  and  type  of  skull  clearly  show  its  close  relationship 
to  S.  cunicularius  insolitus  of  the  adjacent  mainland.  The  distribu- 
tion of  this  cottontail  on  the  islands  appears  to  be  unaccountably 
limited  to  a  vertical  range  of  about  200  feet  above  sea  level  Within 
this  area  it  is  fairly  well  distributed. 
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In  May,  1897,  it  was  extremely  abundant  and  unsuspicious  about 
the  brush-grown  fields  of  an  abandoned  ranch  near  the  north  end  of 
Maria  Madre  Island.  We  found  it  on  the  three  northern  islands  of 
the  Tres  Marias,  but  during  our  short  visit  to  the  southerly  Maria 
Cleofas  saw  no  sign  of  it,  and  it  is  doubtful  if  this  rocky  island 
affords  suitable  situations  for  it. 

Total  number  of  specimens  examined  21,  from : 

Teirrltory  of  Tepic  (Mexico):  Maria  Madre  Island,  20;  Maria  Magda- 
lena  Island,  1. 

8TLYILAGU8  BACHKANI  Group  (Subgenus  8YLVILAOU8). 

PACIFIC  COAST  BRUSH  RABBITS. 

The  brush  rabbits  of  California  and  Lower  California  make  a 
well-marked  group,  the  various  forms  of  which  bear  an  unusually 
close  general  resemblance  to  each  other.  There  are  only  two  species, 
Sylvilagus  mansuetus  and  S.  bachmani,  with  its  subspecies  ubericolor, 
cinerascena^  exiguus^  cerrosensis^  and  penmsularis.  With  the  excep- 
tion of  typical  hackmani  and  uhericolor^  all  occur  in  Lower  Cali- 
fornia. Of  these  cinerascens  is  the  only  one  which  inhabits  both  sides 
of  the  border. 

The  distribution  of  S.  hachmani  and  its  subspecies  is  practically 
that  of  the  group.  They  occupy  a  comparatively  narrow  belt  from 
the  Columbia  Kiver  in  Oregon  south  through  California,  including 
the  foothills  of  the  Sierra  Nevada  on  the  east  side  of  the  Sacramento 
and  San  Joaquin  valleys  to  Cape  St.  Lucas  at  the  extreme  southern 
point  of  Lower  California.  (See  fig.  16.)  In  the  northern  part  of 
Lower  California  they  range  inland  from  the  Pacific  coast  to  the 
simimit  of  the  Laguna  Hansen  Mountains,  and  high  up  on  the  west 
slope  of  the  San  Pedro  Martir  Range.  Near  the  middle  of  the  penin- 
sula they  extend  across  to  the  gulf  shore  and  thence  south  occupy  all 
the  country  except  the  higher  mountains.  Their  range  also  extends 
to  Cerros  Island  on  the  Pacific  side,  but  on  San  Jos6  Island,  on  the 
Gulf  side,  they  are  replaced  by  the  closely  related  manstcetvs. 

This  group  belongs  to  the  Transition  and  the  Upper  and  Lower 
Sonoran  zones,  and  in  northern  Lower  California  ranges  from  sea 
level  up  to  6,000  feet  on  the  Laguna  Hansen  Mountains  and  to  7,000 
feet  on  the  San  Pedro  Martir  Mountains;  the  latter,  so  far  as  I  am 
aware,  being  its  greatest  altitude.  Farther  south  on  the  peninsula 
they  rarely  go  over  3,000  feet  above  sea  level,  and  on  the  mountains 
of  the  Cape  region  appear  to  be  absent  above  2,000  feet. 

The  brush  rabbits  appear  to  be  more  strictly  nocturnal  than  the 
cottontails  of  the  audiihoni  group,  and  during  the  day  lie  very  closely 
in  the  densest  thickets  of  bushes  or  other  small  herbage.  They  appear 
to  be  equally  at  home  in  the  heavy  vegetation  of  the  humid  coast 


Digitized  by  LjOOQ IC 


246 


NOBTH  AMERICAN  FAUNA. 


[NO.  29. 


region  of  Oregon  and  northern  California  and  in  the  matted  growths 
of  thorny  plants  on  the  arid  deserts  of  Lower  California. 
The  members  of  the  group  are  characterized  externally  by  small 

size,  short  legs,  small  tail, 
and  nearly  uniform  dark 
brown  or  brownish  gray 
color.  The  skull  is  broad 
across  the  base,  the  rostrum 
slender  and  tapering,  and 
the  supraorbital  processes 
light  and  slender. 

The  small  size  and  short 
legs  and  tail  constitute  a 
strongly  marked  specific 
type  very  different  from 
any  other  group  in  the  sub- 
genus SylvUagus.  Alive 
they  appear  like  dwarf  cot- 
tontails. In  general  the 
skuUs  bear  a  rather  close 
resemblance  to  those  of  S. 
auduhoni  arizonce.  The 
subspecies  of  bachmani 
vary  little  in  size,  but  the 
effect  of  environment  on 
color  is  well  shown  by  the 
contrast  between  the  dark 
brown  uhericolor  from  the 
humid  coast  country  north 
of  San  Francisco,  and  the 
gray  forms  from  the  more 
arid  regions  of  southern 
California  and  the  penin- 
sula of  Lower  California. 
Specimens  from  the  district 
about  San  Luis  Obispo, 
California,  may  be  consid- 
ered typical  bachmani. 

The  fine  series  of  speci- 
mens in  the  Biological 
Survey  collection  from 
many  points  throughout 
the  range  of  this  species  show  that  typical  bachmani  intergrades  witli 
ubericolor  on  the  north  and  cinerascens  cm  the  south;  and,  through 
the  latter,  passes  into  several  forms  of  Lower  California.    JS.  mansu- 


16. — Distribution    of    the   brush    rabbits, 
vilagus  bachmani  group. 
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etvs  from  San  Jos6  Island  is  undoubtedly  an  offshoot  from  peninsu- 
larisj  the  form  of  the  adjacent  mainland,  but  it  has  become  sufficiently 
differentiated  through  isolation  to  be  treated  as  a  species.  It  is 
possible  that  adults  of  cerrosenns  may  show  well-marked  differences, 
and  the  form  may  prove  to  be  worthy  of  specific  rank,  but  the  avail- 
able material  is  too  imperfect  and  immature  to  decide  this. 

Average  measurements  of  the  Sylvilagus  hachmani  group. 


BjlvUsgns  baohmani 

BylTfla^s  bacbmanl 

nberioolor. 
SgrlTilagns  baohmani 

clnerascens. 

Sylvila^is  bachmani 

exJffuus. 
Sylrila^us  bachmani 

peninsolariB. 
Sylvllagrus  bachmani 

ceirosensia. 
Sylyilagus  mangnetus . . . 


Skin. 
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74. 6  64. 647. 9127. 2 16. 9|ia  0 


78.649.951.1 


71.666.5 

72.063.9 
70.057.7 
75.053.7 
73.o'63.0 


47.6 
47. 
47.8 
49.5 


a  l2 


2g 


oS., 


II 


27.617.812.8 


46.526.715.5 


25.4 
0 
25.2 


626. 


14.4 
14.2 
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14.128.7 


28.1 
23.9 
28.9 


10.8 

11.5 
10.2 
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Origin  of  specimens 
areraged. 


Monterey  and  near  Ban 
Luis  Obispo,  California. 

Nortiiweatem  Cailfoznia 
and  Oregon. 

Ban  Femandoand  neigh- 
boring districts,  Cali- 
fornia. 

Central  LowerCalifornia. 

Cape  St.   Lucas,   Lower 

Galifomia. 
Cerros    Island,    Lower 

Galifomia. 
San Joe^  Island,  Lower 

California. 


SYLVILAGUS  BACHMANI   (Watbbhouse). 

California  Bbush  Rabbit. 

(PI.  X,  figs.  6,  7.) 

Lepus  hachmani  Waterhonse,  Proc.  Zool.  Soc.  London,  1838,  pp.  103-105.  Type 
from  California,  probably  between  Monterey  and  Santa  Barbara  (specimens 
from  near  San  Luis  Obispo  may  be  considered  typical) ;  No.  53.8.29.36, 
British  Museum;  collected  by  David  Douglas. 

Lepus  irowhridgei  Baird,  Proc.  Acad.  Nat.  Sci.  Philadelphia,  1855,  p.  333.  Type 
from  Monterey,  California;  No.  ^sW.  U.  S.  National  Museum;  collected  by 
Lieut.  W.  P.  Trowbridge  In  1853. 

Geographic  dutriintion. — California,  from  Monterey  to  Santa 
Monica  on  west  side  of  the  Coast  Range;  and  western  foothills  of 
Sierra  Nevada  from  Tulare  County  to  Shasta  County.  Vertical 
range  along  coast  from  sea  level  up  to  over  3,000  feet  altitude  in  adja- 
cent mountains;  zonal  range  semihumid  Upper  Sonoran  into  semi- 
humid  Transition  Zone  (mainly  Upper  Sonoran). 

General  characters, — Size  small  (total  length  less  than  350  mm.) ; 
ears,  legs,  and  tail  short;  color  of  upperparts  dark  grayish  brown 
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with  a  tinge  of  dull  reddish ;  darker  and  more  reddish  than  cineras- 
cens  but  less  reddish  than  uhericolor;  skull  proportionately  lighter 
than  in  uhericolor }  braincase  broad  and  rostrum  rapidly  tapering. 

Color  in  fresh  winter  pelage. — Upperparts,  including  head,  dark 
grayish  brown  with  a  sli^t  reddish  tinge ;  sides  of  body  and  rump  a 
little  grayer  than  top  of  back,  but  no  distinct  rump  patch ;  nose  and 
sides  of  head  paler  and  grayer  than  in  uhericolor;  ears  nearly  uniform 
dark  grayish  brown,  usually  darker  than  back,  with  a  narrow  black- 
ish margin  about  tip  but  no  sign  of  a  black  patch ;  nape  rather  daric 
rusty  rufous;  top  of  tail  like  rump,  underside  white;  sides  of  shoul- 
ders and  upperparts  of  fore  legs  on  outside  deep  dull  cinnamon  rufous, 
varying  in  intensity  and  shading  into  dull  dark  buffy  or  grayish  buffy 
on  tops  of  fore  feet;  outside  of  hind  legs  a  little  more  reddish  than 
upperparts  of  body;  tops  of  hind  feet  dingy  whitish  with  a  slight 
shade  of  dull  buflfy;  underside  of  neck  varying  from  dull,  slightly 
brownish  buffy  to  pale  dull  cinnamon ;  underside  of  head  and  body 
dull  white  with  the  plumbeous  underfur  showing  through. 

Skull. — Proportionately  rather  small  and  light,  the  broad  brain- 
case  and  rapidly  tapering  rostrum  giving  it  a  roughly  conical  form ; 
supraorbitals  small  with  a  fairly  broad  connection  with  the  skull  and 
long  slender  postorbital  process  nearly  or  quite  touching  skull  at 
posterior  tip  and  inclosing  a  narrow  slit-like  foramen  or  notch ;  an- 
terior notch  in  supraorbitals  usually  narrow,  but  well  marked;  brain- 
case  short  and  rounded;  jugals  medium  heavy;  molar  series  and  pal- 
atal bridge  rather  small ;  bullae  proportionately  large  and  rounded ; 
basioccipital  proportionately  large. 

The  skull  of  typical  hachmani  is  intermediate  in  size  and  pro- 
portions between  those  of  typical  uhericolor  and  cinerascens,  but  is 
nearer  cineraacens^  owing  to  its  small  size,  light  form,  large  bull», 
and  small  rostrum. 

Average  measurements  (5  adults). — ^Total  length,  828;  tail  verte- 
bra, 31.5;  hind  foot,  74.5;  ear  from  notch  in  dried  skin,  54.6. 

Remarks. — Leptcs  hachmani  was  described  from  a  specimen  sent  to 
England  by  David  Douglas  during  his  travels  in  California.  No 
type  locality  was  given,  but  the  fact  that  during  his  travels  Douglas 
journeyed  from  Monterey  to  Santa  Barbara  and  sent  home  other 
specimens  of  rabbits  from  this  region  makes  it  possible  that  the  type 
of  hachmani  also  came  from  somewhere  in  the  same  area.  Fortu- 
nately the  type  is  still  in  the  British  Museum,  and  on  his  recent  trip 
abroad  W.  H.  Osgood  made  direct  comparison  of  skins  and  skulls 
of  specimens  from  various  parts  of  California  with  the  type.  In  skin 
and  skull  characters  the  type  of  hachmani  agrees  with  the  form  found 
along  the  immediate  coast  of  California  from  Monterey  south,  and 
confirms  the  idea  that  it  came  from  that  region,  so  the  name  should 
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be  fixed  on  this  form.  Specimens  from  the  coast  near  San  Luis 
Obispo  are  most  typical.  It  may  be  noted  that  the  tjrpe  is  a  mounted 
specimen  in  rather  faded  condition,  but  the  skull,  although  somewhat 
broken,  is  in  fair  condition  for  comparison. 

In  1855  Baird  described  Lepus  trowhridgei^  saying  that  the  type 
came  either  from  Monterey  or  San  Francisco.  Specimens  of  this 
rabbit  were  collected  at  both  places  by  Lieutenant  Trowbridge,  but  in 
the  original  museum  catalogue  entry  the  type  is  recorded  from  Mon- 
terey. The  skin,  with  the  original  label,  no  longer  exists,  but  the 
evidence  of  the  catalogue  is  sufficient  to  fix  the  type  locality  at  M<m- 
terey,  and  thus  renders  trowbridgei  a  synonym  of  bachmani.  The 
skull  of  the  type  of  trowbridgei,  with  one  side  and  the  lower  part  of 
the  braincase  gone,  still  remains  in  the  National  Museum. 

Typical  bachmani  belongs  to  the  narrow  coast  belt  west  of  the 
Coast  Range,  between  Monterey  and  Santa  Barbara.  From  Santa 
Barbara  to  Santa  Monica,  while  still  referable  to  bachmani,  they  are 
paler  with  larger  ears  and  larger  bullae,  thus  indicating  intergrada- 
tion  with  cinerascens.  Inland  from  Santa  Monica,  as  soon  as  the 
humid  belt  on  the  coastal  slope  passes  into  the  more  arid  area  on  the 
east  side  of  the  Coast  Range,  bachmani  passes  into  the  paler  cineras- 
cens.  To  the  north  of  Monterey  it  grades  into  ubericolor.  One  of 
the  series  examined  from  near  San  Luis  Obispo  is  as  strongly  reddish 
as  ordinary  tibericolor,  but  its  skull  is  smaller  and  lighter.  A  speci- 
men from  Posts,  near  Monterey,  has  a  large  heavy  skull  with  small 
bullae,  thus  in  this  character  approaching  closely  to  ubericolor. 

Posts  is  located  in  the  continuation  of  the  redwood  belt  south  of 
Monterey  Bay,  and  it  is  possible  that  additional  specimens  from 
there  may  show  that  they  belong  to  ubericolor,  and  that  the  range  of 
this  form  to  the  south  is  really  coterminous  with  the  redwoods,  while 
specimens  from  the  immediate  coast  about  Monterey  and  south  are 
true  bachmani.  Owing  to  the  complication  of  zone  distribution  in 
California  a  great  amount  of  detail  work  is  necessary  to  determine 
properly  the  distribution  of  many  mammals.  This  is  particularly 
true  of  bachmani,  cinerascens,  and  ubericolor,  and  their  exact  ranges 
around  the  borders  of  the  Sacramento  and  San  Joaquin  valleys  are 
still  imperfectly  known.  Specimens  from  the  Santa  Clara  Valley, 
north  of  Monterey,  vary  greatly,  some  being  like  ubericolor  in  color 
and  others  approaching  bachmani.  These  are  all  intergrades  refer- 
able to  ubericolor.  The  series  from  the  lower  slopes  of  the  Sierras 
between  Shasta  County  and  northern  Tulare  County  are  not  typical 
of  any  of  the  forms,  but  in  color  are  nearest  to  bachmani,  to  which 
they  have  been  referred,  though  they  have  long  ears  like  cinerascens. 

In  southern  Tulare  County  and  in  Kern  County  they  are  paler  and 
are  referable  to  cinerascens. 
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Total  number  of  specimens  examined  35,  from : 

California:  Auburn,  3 ;  Badger,  2;  Black  Mountain  (Santa  Clara  County), 
1;  Carbondale,  4;  Carmel  River,  1;  CouitenriUe,  2;  Hueneme,  1; 
Monterey,  2;  Morro,  6;  Mount  Hamilton,  1;  Portola,  6;  Posts,  1; 
San  Luis  Obispo,  2 ;  Santa  Maria,  1 ;  Santa  Monica,  2. 

SYLVILAGUS  BACHMANI 'iJBERICOLOR  (Miller). 

Redwood  Bbush  Rabbit. 

Lepu8  hachmani  ubericolor  Miller,  Proc.  Acad.  Nat.  Sci.  Phlladelplila,  October, 
1899,  pp.  383-384.  Type  from  Beaverton,  Oregon ;  No.  HiH*  U.  S.  National 
Museum ;  collected  by  A.  W.  Anthony. 

Geographic  distribution. — Mainly  humid  coast  belt  from  near 
Monterey  Bay,  California,  north  to  near  Columbia  Kiver  (Beaver- 
ton), Oregon,  and  inland  in  northern  California  to  head  of  Sacra- 
mento Valley  at  Tehama  and  Stillwater,  Vertical  range  from  sea 
level  up  to  1,000  feet  or  more  in  northern  California ;  zonal  distribu- 
tion mainly  Humid  Transition. 

General  characters. — Size  a  little  larger  than  hachmani;  ears 
smaller;  upperparts  darker  and  more  reddish;  skull  mudh  heavier, 
with  smaller  bullae. 

Color  in  fresh  winter  pelage. — Upperparts,  including  top  of  head, 
warm,  dark  reddish  brown,  slightly  paler  along  sides  of  head  and 
body;  ears  uniform  dark  buffy  brown  with  a  slight  blackish  border 
at  tip  but  no  black  patch;  top  of  tail  similar  to  rump,  underside 
white;  nape  dark  rusty  rufous;  outside  of  fore  leg,  and  outside  of 
hind  leg  near  heel,  and  adjoining  part  of  hind  foot  dark  cinnamon- 
rufous;  tops  of  fore  and  hind  feet  dull  grayish  tinged  with  buffy; 
underside  of  neck  dingy  buffy;  imderside  of  head  and  body  dull 
white  or  grayish  white  with  slaty  bluish  underf ur  showing  through, 
the  white  sometimes  more  or  less  strongly  shaded  with  buffy;  in 
latter  case  underside  of  neck  differs  but  little  from  rest  of  under- 
parts;  in  worn  and  faded  spring  and  summer  condition  color  of 
upperparts  becomes  duller  and  grayer. 

Skull. — Similar  in  general  style  to  that  of  hachmani^  but  decidedly 
heavier  in  general  proportions,  with  longer,  heavier,  and  less  tapering 
rostrum,  much  smaller  supraorbital  processes,  with  a  broad  notch 
anteriorly  and  the  postorbital  process  short  and  usually  extended 
out  from  the  skull  in  a  tapering  point,  so  as  to  leave  a  broad  oval 
notch  in  place  of  the  narrow  foramen  usually  present  in  hachmani; 
braincase  proportionately  narrower  and  more  depressed  than  in 
hachmani;  jugals  and  molar  series  heavier;  in  typical  specimens  pal- 
atal bridge  broader  and  bull©  actually,  as  well  as  proportionately, 
much  smaller. 
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The  long  heavy  rostrum,  small  supraorbitals,  and  narrow  brain- 
case  give  the  entire  skull  a  much  narrower,  less  tapering  form  than 
in  hachmani. 

Average  measurements  {6  adults). — ^Total  length,  360;  tail  ver- 
tebra, 37 ;  hind  foot,  78.6 ;  ear  from  notch  in  dried  skin,  49.9. 

Remarks. — This  dark  reddish  brown  form,  with  a  large  skull,  fades 
in  spring  and  summer  to  a  grayer  more  dingy  color  on  upperparts, 
but  generally  remains  darker  than  its  closest  relative,  hachmani^  at 
the  same  season.  Typical  specimens  of  uhericolor  may  be  always  dis- 
tinguished by  the  small  ears  and  small  bullae.  Specimens  from  Ore- 
gon and  the  extreme  northwestern  part  of  California  are  the  ex- 
tremes of  the  subspecies,  with  dark  reddish  brown  upperparts,  very 
small  ears,  large  heavy  skulls,  and  small  bullae.  To  tiie  south  both 
ears  and  bullae  increase  in  size,  and  at  Point  Reyes  nearly  equal  those 
of  hachmani^  though  the  dark  colors  and  heavily  proportioned  skull, 
with  broad  heavy  rostrum,  remains  marked  enough  to  distinguish 
them. 

One  specimen  each  from  Stillwater  and  Tehama  at  the  north  end 
of  the  Sacramento  Valley,  while  evidently  intergrades  between  the 
representatives  of  hachmani  from  the  foothills  of  the  Sierra  Nevada 
and  the  present  form,  are  most  closely  related  to  uhericolor^  with 
which  they  closely  agree  in  their  dark  colors,  small  ears,  and  small 
bullae,  though  the  skulls  are  proportionately  small  and  light,  with  a 
long  postorbital  process,  as  in  hachmani.  Although  uhericolor  is 
characterized  by  its  reddish  brown  color,  there  is  considerable  vari- 
ation in  the  exact  amount.  The  type  frcwn  Beaverton,  Oregon,  at 
the  extreme  northern  point  of  its  range,  is  the  most  deeply  reddish 
example  seen,  though  occasional  specimens  from  other  parts  of  its 
range,  notably  Point  Reyes,  Berkeley,  and  the  Santa  Cruz  Moun- 
tains near  Redwood  City,  are  almost  equally  reddish.  A  number  of 
specimens  from  the  coast  in  extreme  northwestern  California  are 
more  heavily  washed  with  black  and  less  reddish  than  most  others; 
these,  however,  have  heavy  skulls,  small  ears,  and  bullae  as  in  the 
Oregon  specimens. 

The  range  of  uhericolor  in  California  appears  to  coincide  in  a 
general  way  with  that  of  the  redwoods  as  far  south  as  Monterey  Bay. 
More  material  is  needed  to  decide  whether  it  is  or  is  not  the  form 
inhabiting  the  strip  of  redwoods  south  of  Monterey  Bay,  although 
the  character  of  a  single  specimen  from  Posts  indicates  the  possi- 
bility of  uhericolor  being  found  there.  In  case  this  proves  true,  then 
hachmani  gives  way  to  uhericolor  as  the  name  of  the  form  inhabiting 
the  redwood  belt  of  this  district. 

Total  number  of  specimens  examined  91,  from: 

Oregon:   Beaverton,  2;  Eugene,  1;  Grande  Ronde,  1;  Portland,  1;  Rose- 
burg,  1;  Salem,  2. 
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California:  Alton,  1;  Belniont,  2;  Berkeley,  8;  Boulder  Creek,  2;  Bridge- 
vllle,  1 ;  Camp  Meeker,  2 ;  Crescent  City,  4 ;  Freestone,  1 ;  Glen  Ellen, 
5;  Harris,  1;  Harris  Mill  (near  Sherwood  Valley),  1;  Haywards,  1; 
Humboldt  Bay,  9;  Marshall,  1;  Mount  Sanhedrin,  2;  NIcasio,  8; 
Palo  Alto,  1;  PetroUa,  1;  Point  Reyes,  15;  Presidio,  4;  Redwood 
City,  2;  Rio  Dell,  1 ;  San  Francisco,  2;  Smith  River,  2;  Stillwater,  4; 
Tehama,  1 ;  Willets,  1. 

SYLVILAGUS  BACHMANI  CINERASCENS  (Allew). 

California  Brush  Rabbit. 

Lepus  cinerascens  Allen,  Bull.  Am.  Mus.  Nat.  Hist.,  N.  Y.,  Ill,  p.  159,  October, 
1890.  Type  from  San  Fernando,  Los  Angeles  County.  California;  No. 
!f4l»  ^  ad.,  American  Museum  of  Natural  History;  collected  by  R  C. 
Thurber,  March  22,  1890. 

Geographic  distribution, — Arid  brush-grown  slopes  of  southern 
and  western  sides  of  San  Joaquin  and  neighboring  valleys  in  Cali- 
fornia, as  far  north  as  Jolon  and  Jamesburg  and  thence  south 
throughout  southern  California  west  of  the  summit  of  the  moun- 
tains (reaching  the  coast  south  of  Santa  Monica)  and  along  the 
coast  of  Lower  California  from  northern  border  south  to  Ensenada 
and  east  to  summit  of  Laguna  Hansen  Mountains.  Vertical  range, 
from  sea  level  up  to  6,000  feet  altitude  in  northern  Lower  California ; 
zonal  range,  through  Upper  Sonoran  Zone  up  into  Transition  (mainly 
Upper  Sonoran). 

General  characters. — Much  like  bachmani^  but  upperparts  lighter 
grayish  brown;  underparts  grayer;  tops  of  feet  whiter  and  ears 
larger;  skull  smaller  and  lighter,  with  larger  buUse. 

Color  in  fresh  winter  pelage. — ^Upperparts,  including  top  of  head, 
dark  grayish  brown  or  dull  buffy  brown,  a  little  paler  and  more 
grayish  on  sides  of  head  and  body;  spring  and  summer  specimens 
much  paler  and  grayer;  nape  dull  rusty  rufous;  top  of  tail  similar 
to  rump,  underside  white;  rump  like  rest  of  back,  except  in  s<Hne 
specimens,  which  show  traces  of  a  grayish  rump  patch;  ears  rather 
lighter  grayish  brown  than  back,  with  a  slight  blackish  edging  about 
tip  in  some  specimens,  but  without  trace  of  black  in  many;  front 
of  fore  legs  cinnamon  buff  or  russet  on  front  and  outside  near  body 
and  shading  down  on  fore  feet  into  dull  buffy  gray;  back  and  sides 
of  hind  legs  duller  than  fore  legs  and  nearly  russet  brown,  shading 
into  dull  white  on  tops  of  hind  feet;  underside  of  neck  like  sides 
of  body;  rest  of  underparts  clearer  white  than  in  bachmani.  but 
underlaid  with  plumbeous,  which  shows  through  and  tinges  the 
white;  lower  flanks  next  to  abdomen  grayer  and  much  less  brown 
than  in  bachmani.  In  worn  pelage  the  black  tips  of  hairs  on  back 
wear  away  and  entire  upperparts  fade  until  back  becomes  buffy 
grayish  brown,  sometimes  almost  clear  grayish  brown,  and  sides  of 
body  still  paler  gray ;  in  this  condition'  legs  lose  much  of  the  russet 
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or  cinnamon  tinge  and  become  more  like  back,  and  nape  fades  to 
dull  rusty  or  pale  cinnamon. 

Skull. — Similar  to  that  of  hackmani^  but  averaging  a  little  smaller 
and  lighter,  with  larger  bullae;  size  small,  proportions  light;  poste- 
riorly rather  broad;  braincase  full  and  rounded;  rostrum  slender 
and  tapering;  nasals  with  straight  upper  outline;  supraorbitals 
light,  slender,  and  usually  with  a  well-marked  anterior  notch;  post- 
orbitals  slender,  and  tapering  posteriorly  to  a  point  nearly  or  quite 
touching  skull  in  adults,  as  in  hachmani;  zygomatic  arch  rather 
light,  with  or  without  a  shallow  groove  on  outer  side,  and  small  pit 
near  anterior  end ;  bullae  proportionately  large,  but  not  much  swollen 
or  inflated  on  inner  side;  basioccipital  rather  broad  and  flattened, 
not  much  constricted  posteriorly,  about  as  in  hachmani. 

Average  measurements  {5  adults). — ^Total  length,  313;  tail  verte- 
brae, 34.6 ;  hind  foot,  71.6 ;  ear  from  notch  in  dried  skin,  56.5. 

Remarks. — S.  b.  cinerascens  has  commonly  been  treated  as  a  dis- 
tinct species,  but  its  proper  position  as  a  subspecies  of  hachmani  was 
indicated  by  Doctor  Merriam  in  Science,  n.  s.,  VII,  No.  158,  p.  32, 
January  7,  1898. 

%)ecimens  from  as  far  south  as  Santa  Ysabel,  in  San  Diego 
County,  are  nearly  typical,  but  those  from  Dulzura,  San  Diego,  and 
other  points  along  the  Mexican  boundary,  while  having  the  color  of 
typical  cinerascens^  have  larger  ears  and  bullae,  and  are  intermediate 
between  cinerascens  and  exiguus.  The  belt  of  intergradation  crosses 
the  Mexican  border,  and  specimens  from  as  far  south  as  Knsenada 
and  Hansen  Laguna,  in  the  Hansen  Laguna  Mountains,  although  not 
typical,  should  be  referred  to  cinerascens. 

The  series  from  Santa  Paula,  Nordhoff,  and  other  points  not  far 
from  the  coast,  have  a  heavier  overlying  black  wash  on  the  upper- 
parts,  and  thus  are  darker  than  specimens  from  the  drier  inland  val- 
leys, especially  from  the  western  side  of  the  San  Joaquin  Valley  and 
from  the  valley  of  the  Salinas  River  (Paraiso  Springs,  Jolon,  etc.). 

Total  number  of  specimens  examined  96,  from : 

California:  Arroyo  Seco  (near  Pasadena),  1;  Bear  Valley  (San  Benito 
County),  1;  Dulzura,  20;  El  Nido  Post  Office,  2;  Escondido.  1;  Fort 
Tejon,  1;  Frazier  Mountain  (Ventura  County),  1;  Heneger  Flats 
(8an  Gabriel  Mountains),  1;  Jacumba,  1;  Jamesburg,  1;  Jolon,  1; 
Laguna  (San  Diego  County),  1 ;  Little  Pine  Canyon,  1 ;  Mount  Pinos, 
1;  Nordhoff,  3;  Mexican  boundary  (Pacific  Ocean),  1;  Pacheco  Pass, 
1;  Paraiso  Springs,  1;  Pine  Valley  (Monterey  County),  4;  Piute 
Mountains  (Kern  County),  4;  Redlands,  1;  Riverside,  1;  San  Bernar- 
dino, 4 ;  20  miles  east-southeast  of  San  Bernardino,  1 ;  San  Bernardino 
Peak,  1 ;  San  Diego,  2 ;  San  Fernando,  5 ;  San  Jacinto,  1 ;  San  Jacinto 
Valley,  1;  east  of  San  Luis  Obispo,  2;  San  Rafael  Mountains,  3; 
Santa  Paula,  1 ;  Santa  Ysabel,  7 ;  Temploa  Mountains,  1 ;  Topo  Valley 
(San  Benito  County),  2;  Twin  Oaks,  4;  Wheatlands,  2;  Whitewater, 
1 ;  Witch  Creek,  2. 

Lower  California  (Mexico):    La  Huerta,  1;  Tecate  Valley,  5. 


Digitized  by  LjOOQ IC 


254  NOBTH  AMERICAN  FAUNA.  [KO.29. 

SYLVILAGUS  BACHMANI  EXIGUUS  Nelson. 

.  LowEB  California  Bbush  Rabbit. 

SylvUagus  hachmani  exiguus  Nelson.  Proc.  Biol.  Soc.  Washington,  XX,  p.  84, 
July  22,  1907.  Type  from  Yubay,  central  Lower  California,  Mexico;  No. 
139607,  $  ad.,  U.  S.  National  Museum  (Biological  Survey  collection) ;  col- 
lected by  E.  W.  Nelson  and  E.  A.  Goldman,  September  19,  1005 

Geographic  distribution, — Arid  middle  part  of  peninsula  of  Lower 
California  from  Alamo  Plain  and  Trinidad  Valley  south  to  Comondu. 
Vertical  range,  from  sea  level  at  San  Quentin  to  about  7,000  feet  on 
San  Pedro  Martir  Mountains ;  zonal  range,  mainly  Upper  and  Lower 
Sonoran,  extending  into  Transition  on  mountains. 

General  characters. — Similar  in  size  and  form  to  cinerasceiis^  but 
with  much  longer  ears  and  larger  bullae ;  upperparts  paler  with  ground 
color  more  pinkish  buffy;  nape,  feet,  and  legs  paler  and  a  fairly 
well-marked  gray  rump  patch. 

Color  in  fresh  winter  pelage. — Top  of  head  and  back  pinkish  buff 
darkened  by  overlying  black  tips  to  hairs;  sides  of  body  and  rump 
patch  grayer  than  rest  of  back ;  ears  grayer  and  less  buffy  than  back ; 
nape  pale  dull  ochraceous ;  fore  legs  vary  from  pale  fawn  color  to  dull 
cinnamon ;  fore  feet  whitish,  washed  with  pale  fawn  color ;  back  and 
sides  of  hind  legs  paler  than  in  cinerascens  and  so  slightly  shaded 
with  brown  that  they  differ  but  little  from  color  of  back;  tops  of 
hind  feet  clear  white ;  top  of  tail  like  rump,  underside  white ;  under- 
side of  neck  paler  than  in  cinerascens^  sometimes  nearly  uniform  with 
white  on  rest  of  underparts,  but  usually  like  sides  of  body  or  a  little 
paler ;  underparts  whiter  and  less  heavily  underlaid  with  plumbeous 
than  in  cinerascens. 

Skull, — Generally  similar  to  that  of  cinerascens^  but  with  distinctly 
larger  bullae. 

Average  measurements  (6  adults). — ^Total  length,  314;  tail  verte- 
brae, 31 ;  hind  foot,  72 ;  ear  from  notch  in  dried  skin,  63.9. 

Remarks. — ^This  subspecies  belongs  to  the  most  dcvsert  parts  of 
Lower  California.  It  intergrades  with  cinerascens  in  the  northern 
part  of  the  peninsula  from  near  San  Quentin  to  Ensenada.  Some 
specimens  from  San  Quentin  are  fairly  typical  in  color,  but  others 
ore  more  like  cinerascens^  the  size  of  the  ears  and  bull©  alone  deter- 
mining their  relationship. 

Total  number  of  specimens  examined  40,  from : 

Lower  California  (Mexico):  Agua  Dulce,  1;  Alamos,  1;  30  miles  east  of 
San  Quentin,  1;  PIfion,  2;  Rancho  El  Progreso,  11;  Rancho  Santo 
Tomas,  1;  Rancho  Viejo,  3;  Rosarito,  1;  San  Andres,  8;  San  Jose,  5; 
San  Quentin,  5 ;  San  Simon,  4 ;  Santana,  1 ;  Yubay,  1. 
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BYLVILAOUS  BAOHMANI  PENINSULABIS  (Allbr). 

Cape  St,  Lucas  Brush  Rabbit. 

Lepus  pmiMularis  Alien  (Thomas  MSS.)»  BuU,  Am.  Mus.  Nat  Hist,  N.  Y.,  X,, 
pp.  144-145,  April  12,  1898.  Type  from  Santa  Anita,  Lower  California, 
Mexico;  $  ad.,  British  Museum;  collected  by  D.  Coolidge,  July  17,  1896 
(collector's  number  438). 

Geographic  distribution. — Southern  part  of  Lower  California  on 
both  coasts,  and  interior  from  about  Comondu  and  Loreto  south  to 
Cape  St.  Lucas.  Vertical  range  from  sea  level  up  to  about  2,000  feet 
in  region  near  Comondu ;  zonal  range  Lower  Sonoran  and  border  of 
Arid  Tropical  Zone. 

General  characters. — ^Most  like  typical  cinerascens^  including  length 
of  ears,  but  head  and  upperparts  paler  and  grayer;  ears  paler  and 
more  brownish. 

Color  in  fresh  winter  pelage. — ^Top  of  head,  back,  and  tail  grayish 
brown  with  a  strong  suffusion  of  dull  buff;  sides  of  head  and  body 
paler  and  grayer  than  back;  rump  patch  obsolete;  ears  pale  buffy 
brown;  nape  patch  pale  dull  rusty,  paler  than  in  true  cinerascens; 
fore  legs  dingy  cinnamon  rufous,  deeper  than  in  cinerascens;  tops  of 
fore  feet  pale  brownish  gray ;  back  of  hind  legs  dull  rusty ;  tops  of 
hind  feet  white ;  imderside  of  neck  dull  cream  buff ;  rest  of  imderparts 
dingy  whitish,  with  dull  plmnbeous  underf ur  showing  through. 

Skull. — Similar  to  that  of  exiguus^  but  bullae  smaller ;  size  interme- 
diate between  the  last-named  form  and  cinerascens;  compared  with 
latter,  supraorbital  and  postorbital  processes  broader  (and  latter  usu- 
ally touching  skull  posteriorly) ;  anterior  notch  of  supraorbitals  less 
marked ;  interorbital  width  greater ;  nasals  averaging  shorter. 

MeaMirements  {1  adult). — ^Total  length,  325;  tail  vertebrae,  25; 
hind  foot,  70 ;  ear  from  notch  in  dried  skin,  57.7. 

Total  number  of  specimens  examined  5,  from  : 

Lower  California  (Mexico):   Cape  St.  Lucas,  4;  Santa  Anita,  1. 

SYLVILAGUS  BACHAIANI  CERROSBNSIS  (Axles). 

Cebbos  Island  Bbvsh  Rabbit. 

Lepus  cerrosensis  Allen,  Bull.  Am.  Mus.  Nat  Hist.,  X.  Y.,  X,  p.  145,  April  12, 
1898.  Type  from  Cerros  Island,  Lower  California,  Mexico,  No.  Hf  H »  $  ad-» 
American  Museum  Natural  History;  collected  by  A.  W.  Anthony,  April  17, 
1897. 

Geographic  distribution. — Cerros  Island,  Lower  California.  Ver- 
tical range  from  sea  level  up  to  an  undetermined  altitude  on  the  low 
mountains  of  the  island ;  zonal  range  Upper  Sonoran. 

General  characters. — Upperparts  nearly  uniform  grayish  brown, 
like  typical  cinerascens^  but  slightly  darker  and  more  buffy,  with 
tops  of  fore  and  hind  feet  distinctly  buffy. 
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Color  in  slightly  faded  April  pelage. — Upperparts,  indading  top 
of  head,  dull  grayish  brown,  with  a  dull  buffy  suffusion ;  sides  of  body 
slightly  paler  than  back  and  becoming  more  buffy  along  lower  border 
of  flanks,  especially  near  fore  legs,  than  cinerascens;  sides  of  f<N:e  legs 
dull  rusty  cinnamon,  distinctly  paler  and  duller  than  in  cinerascens; 
back  of  hind  legs  even  less  reddish  brown  than  in  latter  form  and 
differing  but  slightly  from  back;  tops  of  hind  feet  dull  buff;  fore 
feet  darker  buff;  nape  dull  cinnamon,  lighter  and  duller  than  in 
cinerascens;  sides  of  head  and  ears  a  little  grayer  than  back,  top  of 
tail  similar  to  rump;  underside  of  neck  dull  cream  buff  or  wood 
brown ;  rest  of  underparts  dull  white,  with  anal  region  and  underside 
of  tail  pure  white  in  sharp  contrast. 

Skull. — The  only  fully  adult  skull  examined  most  resembles  that 
of  cinerascens^  with  rostrum  slender  and  nasals  and  postorbital  pro- 
cesses narrower;  bullae  smaller  than  in  exiguus  and  larger  than  in 
cinerascens;  molar  series  and  jugal  heavier  and  palatal  bridge  broader 
than  in  either  exiguus  or  cinerascens. 

Measurements  of  a  fully  adult  specimen. — ^Total  length,  350;  tail, 
40;  hind  foot,  75;  ear  from  notch  in  dried  skin,  59.7.  Skull:  Basilar 
length,  49.6;  length  of  nasals,  26.4;  breadth  of  rostrum  over  pre- 
molars, 14.7;  depth  of  rostrum  in  front  of  premolars,  12.2;  inter- 
orbital  width,  14.9;  parietal  breadth,  24;  diameter  of  bullae,  11.5. 

Remarks. — ^The  type,  and  until  recently  the  only  known  specimen 
of  this  subspecies,  is  a  nearly  grown  individual,  but  so  immature  that 
the  skull  does  not  show  the  permanent  characters.  The  colors,  how- 
ever, are  practically  like  those  of  the  adult.  Fortunately,  Mr.  TV.  W. 
Brown  obtained  three  specimens  on  Cerros  Island  in  April,  1906, 
among  which  were  one  good  adult  and  one  nearly  adult.  This  added 
material,  although  too  imperfect  to  fully  decide  the  matter,  appears 
to  show  that  cerrosensis  is  a  poorly  marked  subspecies  of  hackmanij 
most  like  cinerascens. 

Total  number  of  specimens  examined  4,  from : 
Lower  California  (Mexico):   Cerros  Island,  4. 

STLVILAGUS  MANSUBTUS  Nelson 

San  Josfi  Island  Bbush  Rabbit. 

SylvUa^us  mansuetus  Nelson,  Proc  Biol.  Soc.  WashtDgton,  XX,  pp.  8a-S4,  July 
22,  1907.  Type  from  San  Jos^  Island,  Gulf  of  California ;  No.  79041,  9  ad., 
U.  S.  National  Museum  (Biological  Survey  collection) ;  collected  by  J.  E. 
McLellan,  August  2.  1895. 

Geographic  distribution. — San  Jose  Island,  Gulf  of  California. 
Vertical  range  from  sea  level  up  to  an  undetermined  altitude  oa  low 
mountains;  zonal  range  Lower  Sonoran  and  upper  border  of  Arid 
Tropical  2k)ne. 
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General  characters. — Size  of  cinerascens;  palest  of  all  the  members 
of  this  group;  color  much  paler  and  grayer  even  than  in  exiguus; 
ears  long,  equaling  those  of  exiguus. 

Color  of  tyj>e^  assuming  winter  pelage. — ^Top  of  head  and  back 
li^t  buflFy  or  yellowish  gray,  a  little  darkened  by  unusually  short 
black  tips  to  hairs;  ddes  of  body  paler  and  grayer;  ears  gray;  nape 
dull  and  rather  pale  ochraceous  buflF;  fore  legs  ocfaraceous  clay  color, 
shading  into  dingy  white  on  fore  feet ;  back  of  hind  legs  only  slightly 
browner  than  back ;  tops  of  hind  feet  pure  white ;  xmderside  of  neck 
a  little  paler  than  sides  of  body;  rest  of  underparts  white,  much  less 
strongly  underlaid  with  plumbeous  than  in  exiguvs  or  true  cinerascens. 

SkuU. — Proportionately  longer  and  narrower  than  in  any  of  the 
forms  of  bachmani;  nasals  very  long,  thus  accenting  the  long  slender 
appearance  of  rostrum;  supraorbital  process  broader  and  heavier 
than  usual  in  this  group,  and  ankylosed  to  skull  antericM^ly,  thus 
giving  an  unusual  interorbital  breadth;  postorbital  process  narrow 
and  tapering,  barely  touching  skull  posteriorly,  and  inclosing  large 
oval  foramen;  bull©  large  and  round  as  in  exiguus;  basioccipital  nar- 
row and  compre^ed  by  bullae  into  a  shallow  trough  shape,  only 
slightly  constricted  posteriorly;  jugal  broader  and  heavier  than  in 
the  subspecies  of  hackmani. 

Measurements  (1  adult). — Total  length,  339;  tail  vertebrae,  44; 
hind  foot,  73 ;  ear  from  notch  in  dried  skin,  63. 

Remarks. — ^This  rabbit,  though  closely  related  to,  and  evidently 
derived  from,  a  subspecies  of  hackmani^  is  so  much  paler  than  any 
form  of  that  species  and  has  such  well-marked  skull  characters,  com- 
bined with  an  insular  habitat,  that  it  seems  best  to  treat  it  as  specific- 
ally distinct. 

It  is  known  from  a  single  adult  specimen,  which,  fortunately,  is  in 
good  condition,  with  a  perfect  skull. 

Total  number  of  specimens  examined  1,  from: 

Lower  California  (Mexico):    San  Jos6  Island,  1. 

Subgenus  TAPETI  Oray. 

Tropical  Forest  Babbits  and  Swamp  Babbits. 

BYLVILAGTTS  GABBI  Gronp  (Subgenus  TAPETI). 

CENTRAL  AMERICAN  FOREST  RABBITS. 

The  present  group  contains  Sylvilagus  gahhi  and  its  two  subspecies, 
incitatus  and  truei,  with  S.  insonus — all,  so  far  as  known,  limited  to 
tropical  North  America  between  the  Isthmus  of  Panama  and  middle 
Mexico  (see  fig.  17).  For  many  years  gahhi  was  treated  as  a  sub- 
species of  Lepus  [now  Sylvilagus"]  brasiliensis^  but  the  latter  name 
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has  been  restricted  by  Thomas  to  a  very  distinct  species  living  near 
Rio  de  Janeiro,  Brazil,  Sylvilaffus  gabbi  and  its  subspecies  are 
medium-sized,  short-eared,  dark-colored  rabbits,  with  extremely  small 
tails.  They  live  in  the  heavy  tropical  forest,  usually  near  openings, 
natural  or  artificial,  which  they  visit  at  night.  By  day  they  keep  so 
closely  hidden  in  the  forest  that  they  are  extremely  difficult  to  find- 
The  most  effective  method  of  securing  them  is  by  trapping  or  snar- 
ing them  in  their  well-worn  runways  in  the  undergrowth  at  the  bor- 
ders of  the  forest.    The  gabbi  group  is  known  from  both  sides  of  the 

continent    in    Pan- 


it  a  nsas 


ama,  Costa  Rica, 
southern  Mexico, 
and  Guatemala*  We 
have  no  proof  of 
their  occurrence  on 
the  Pacific  side  be- 
tween Guatemala 
and  Costa  Rica,  but 
this  is  no  doubt  due 
to  our  ahnost  com- 
plete lack  of  infor- 
mation concerning 
the  manmials  of 
that  region.  When 
that  .  area  is  ex- 
plored it  is  more 
than  probable  that 
gabbi  will  be  found 
wherever  conditions 
are  favorable. 

In  eastern  Costa 
Rica  S.  gabbi  ranges 
through  the  heavy 
tropical  forest  from 
the  low  coastal 
plains  up  to  at  least 
5,000  feet  on  the 
mountains;  and  in  the  similar  forests  of  eastern  Mexico  S.  g.  tmei 
occupies  the  coastal  plains  of  Tabasco  and  thence  up  to  5,000  feet  on 
the  mountains  of  Chiapas,  and  has  a  similar  range  in  Vera  Cruz.  A 
young  and  apparently  melanistic  specimen  of  gabbi  was  collected  at 
2,600  feet  altitude  on  the  east  slope  of  the  volcano  of  Tumalba,  Costa 
Rica,  by  Robert  Ridgway,  who  informs  me  that  the  resident  natives 
assured  him  that  all  the  rabbits  in  this  locality  are  of  the  same 
color. 


Fia.  17. — Distribution  of  the  swamp  rabbits  iSplvilagua 
paluatria  group)  and  ttie  tropical  wood  rabbits  {SylviXagun 
gahhi  group). 
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S.  ingonuB^  the  only  member  of  this  group  living  north  of  Tehuan- 
tepec,  on  the  west  coast  of  Mexico,  is  restricted  to  the  pine  and  oak 
forests  in  a  limited  area  on  the  mountains  of  Guerrero. 

There  is  a  striking  double  parallelism  in  the  curious  resemblance  in 
both  form  and  color  between  the  two  representatives  of  this  group  in 
Mexico  {S,  g.  truei  and  S.  incomes)  and  the  two.  swamp  rabbits  of  the 
United  States,  S^  pahisiris  and  S.  aquatieua.  JS.  ^i  truei  of  the  humid 
tropical  forests  of  southern  Mexico,  in  its  rich  dark  colors,  short  ears, 
short,  slender  hind  feet,  and  short  tail,  is  remarkably  like  S.  palustris 
of  the  United  States.  On  the  other  hand,  S.  insotm^  of  soutJiwestern 
Mexico  bears  an  equally  dose  superficial  resemblance  to  S*  aquatic^ 
of  the  United  States.  The  well-marked  differences  in  the  tails,  whidbt 
distinguish  the  two  swamp  rabbits  of  the  United  States,  are  praeti-: 
cally  the  same  in  the  corresponding  Mexican  wood  rabbits.  With  our 
present  material  it  is  difficult  to  decide  whether  these  reOiatkabte 
resemblanoes  point  to  a  common  origin^  or  merely  represent  parallel 
development.  If  the  resemblances  mean  close  relaticmship^  then  the 
North  American  q>ecies  of  the  subgenus  Tapeii  must  be  arranged  in 
two  groups,  one  of  which  would  include  ^oi&i  and  pahiatris ^^n^  the 
other  insorma  and  aquaticus. 

Average  measurements  of  the  Sylvilagus  gabhi  group. 
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SYLVILAGUS  GABBI  (Allen). 

Costa  Rica  Forest  Rabbit. 

(PI.  XII,  figs.  2.  5.) 

Lejms  hraailiensU  var.  galhi  Allen,  Moiiu  K.  Am.  IJU>deQtla«  pp.  ^9-350,  August, 
1877.  Type  from  Talamanca,  CJosta  Rica ;  No.  iJHi.  ^  ad*  U.  S.  National 
Museum ;  collected  by  Jose  C.  Zeledon. 

Lepus  gahhi  tumacus  Allen,  Bull.  Am.  Mns.  Nat  Hist.,  N.  Y.,  XXTV,  p.  649, 
October  13,  1908.  Type  from  Tuma,  Nicaragua ;  No.  28409,  $  ad.,  Ameri- 
can Museum  Natural  History ;  collected  by  W.  B.  Richardson,  December  % 
1907. 
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Geographic  distribution. — ^Eastern  Homduras,  Nicaragua,  Costa 
Eica,  and  Panama.  Vertical  range  from  sea  krvel  up  to  aborot  5,000 
feet  in  Costa  Eica ;  zonal  range^  Humid  Tropical. 

General  cftaraoters. — Size,  small;  upperparts  of  body  mainly  dark 
huffy  brown,  ^[lading  back  on  rump  and  tail  into  nearly  uniform  red- 
di*  or  rusty  brown;  ears  short  and  rounded;  tail  very  short  and 
small ;  general  appearance  much  like  the  Florida  swamp  rabbit  {S. 
palustris  pakidicola) . 

Color  in  winter  pelage, — ^Top  of  head  deep  ochraoeous  rufous, 
heavily  washed  with  black ;  sides  of  nose  and  broad  line  through  eye 
(forming  a  large  supra-  and  postocular  spot)  dull  grayi^  buffy; 
back  varying  from  rich,  deep  ochraceous  buff  to  nearly  ochraceous 
rufous  heavily  overlaid  with  black  (in  worn  pelage  the  ground  color 
bleaches  to  dull  cream  buff) ;  sides  of  body  paler,  more  grayish  buff 
than  back  and  much  less  heavily  washed  with  black;  rump,  top  of 
tail,  and  back  of  hind  legs  nearly  unifoim  reddish  brown  (nearly 
hazel  of  Eidgway),  increasing  in  intensity  from  top  of  rump  down- 
ward to  bright  rich  cinnamon  rufous  on  tops  and  sides  of  hind  feet; 
underside  of  tail  simikr  to  but  duller  than  upperside;  nape  rusty 
rufous ;  fore  feet  and  legs  similar  to  hind  feet,  \mt  rather  darker  <m* 
duller  rufous;  underside  of  neck  like  sides  of  body;  rest  of  under- 
parts  white;  ears  dusky  brown  on  basal  part  and  blackish  on  terminal 
half  or  two-thirds.  In  faded  or  worn  pelage,  much  of  the  black 
wash  on  back  wears  off  and  groimd  color  bleaches  to  dull  cream  or 
pinkish  buff;  rump  and  tail  become  dull  reddish  brown,  and  hind 
legs  deeper  more  rusty  brown,  shading  on  feet  into  pale  cinnamon 
rufous  or  deep  creamy  buff. 

Juvenal  pelage  {from  Nicaragua). — Upperparts  dark  russet  brown 
shaded  with  black  (duller  and  browner  than  the  young  of  truei). 
but  top  of  head  slightly  more  reddish  than  back ;  ears  blackish ;  nape 
dark  dingy  rusty;  tops  of  fore  and  hind  feet  slightly  rusty,  cinna- 
mon brown. 

Skull, — Proportionately  narrow;  rostrum  heavy,  broader  at  base 
than  interorbital  width ;  upper  outline  of  skull  arched  from  occiput 
to  tip  of  nasals,  but  depressed  or  somewhat  flattened  on  frontal 
region ;  top  of  rostrum  generally  strongly  arched,  especially  on  termi- 
nal third ;  supraorbital  process  broadly  joined  to  frontals,  and  ante- 
rior notch  either  lacking  or  very  small;  postorbital  process  small  and 
short,  and  posterior  end  usually  touching  a  small  process  on  skull,  thus 
inclosing  a  small  flattened-oval  foramen,  but  sometimes  united  with 
frontals  along  entire  inner  border  and  thus  closing  the  foramen; 
braincase  rather  small  and  strongly  arched  posteriorly;  interptery- 
goid  fossa  broad  and  deep;  molar  series  heavy;  bullae  remarkably 
small  and  flattened  laterally ;  basioccipital  between  bullae  broad  and 
flattened  and  not  strongly  constricted  posteriorly  (next  condyles) ; 
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zygamsLtic  arch  heavy  aad  angular,  with  no  well-defined  groove  nor 
pit  on  outer  surface,  but  usually  roughly  sculjiturad  on  jugaL 

Average  measurements  (6  adults) 4 — Total  length,  386;  tail  verte- 
br»,  2(X6 ;  hind  foot,  77;  ear  from  notch  in  dried  skin,  44. 

Remarks. — EKtemally  many  adult  iq)ecimen&  otffabbi  from  Pana- 
ma, and  truei  are  practically  indistinguishable^  except  that  the  top 
of  the  head  and  mape  of  ff€i>bi  are  rather  brighter  reddish  than  in 
truei^  and  some  specimens  of  truei  have  larger  ears  than  any  spedr 
mens  seen  of  fftibbL  The  young  of  gabhi  from  Hoikluras  and  Costa 
Rica,  compared  with  those  ol  Unmi^  are  readily  distingnishablie  by 
their  darker  and  duller  colors  and  by  the  slightly  move  wooUy  char- 
aeter  of  the  pelage. 

The  skull  of  the  type  of  gdbhi  from  Costa  Kica  has  smaller  bulki 
and  differs  in  other  characters  fk*om  the  series  from  Panama.  These 
differences  may  be  purely  individual,  or  may  indicate  that  the 
Panama  specimens  represent  a  recognizable  form.  This  can  be  de- 
termined only  when  a  series  from  Costa  Bica  is  available  for 
oonparison. 

Although  the  rabbits  of  this  species  are  not  uncommon  in  much 
of  their  range,  their  scarcity  in  collections  from  Mexico  and  Central 
America  testifies  to  their  retiring  habita  At  the  same  time  the 
natural  exuberance  of  vegetation  in  their  haunts  aids  greatly  in 
concealing  them. 

Sylvilagus  gabhi  tumacus  Allen  is  typical  gahbi  in  rich  unworn 
pelage  with  the  characteristic  small  ears,  small  bullae,  and  small  light 
skulls. 

Total  number  of  specimens  examined  20,  from : 

Panama:   Panama  City,  1;  Bouqueron  (CblrlquI),  5. 

Costa  Sica:  Rancho  Juan  Vifias,  1;  Banoho  de  Rio  Jimenez  (Irazu),  2; 

San  Joa6,  2;  Talamanca,  3. 
Niearaffua:   Eeocmdldo  River  (90  miles  from  Blueflelds),  1;  Matagalpa, 

2;  Ocotal,  1;  Tumo,  1. 
Honduras:    San  Pedro  Sula,  1. 

SYLVILAGUS  GABBI  INCITATUS  (Bawob). 

San  Mig^tel  Island  Rabbit. 

Lepus  (Tapeti)  indtatus  Bangs,  Am.  Naturalist,  XXXV,  pp.  638-635,  fig.  A  In 
text,  August  22,  1901.  Type  from  San  Miguel  Island,  Bay  of  Panama. 
No.  8441,  9  ad.,  Museum  of  Comparative  Zoology  (Bangs  oollection) ;  col- 
lected by  W.  W.  Brorwn,  jr.,  April  30,  IWO. 

Geographic  distribution. — San  Miguel  Island,  Bay  of  Panama. 
Vertical  range  near  sea  level ;  zonal  distribution  Humid  Tropical. 

General  characters. — Color  of  worn  specimens  as  in  gabbi^  but  size 
larger,  with  shorter  ears;  smaller  and  narrower  braincase  and  heavier 
rostrum. 
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Oolor  in  worn  ^pelage. — ^Top  of  head  ochraioeouB  rufous  witii  black 
wash ;  most  of  upperparts  pale  dull  oehraceous  buff,  strongly  wadied 
with  black;  sides  of  body  with  very  little  black  wa^  and  paler  and 
more  creamy  buff  than  back  ;  color  of  back  shading'  on  ramp  into  pale 
cinnamon  rufous  oT'  deep  odiraceous  buff^  beonning  dull  reddidi 
brown  on  tail  and  back  of  hind  legs;  ears  reddish  brown  on  basal 
half  and  blackish  on  termmal  half;  underside  of  aeok  like  sides  of 
body;  rest  of  underparte « White*. i     - 

/SA^K.— *In  general  resemble  ^^Ai&aV  but  with  interorbital  width 
and  braincase  narrower  and  arostrunl  eveu^JntoYier  than  in  ayerage 
tfuei;  supraorbital  prodess  as-in,^dfi6t,  but  postorbital  process  even 
shorter  and  posteriorly  touching  a  well-marked  process  on  skiill,  thus 
inelodng  a  very  small  oval  forameli. 

MeasurementB  (1  ocfwi^).— Total  lengthy. 420;  tail  vertebrae,  20; 
hind  foot,  80;  ear  from  notch  in  dried  skin,  42i 

Remarks. — This  rabbit  Js  co  ciose  to  gabbi.oi  the  adjacent  main- 
land that  it  seems  best,  notwithstanding  its  insular  habitat,  to  treat 
it  as  a  subspecies.  The  only  known  specimens  are  in  worn  and  faded 
pelage  and  scarcely  distinguishaUe  in  color<  from  gpecimecs  of  gahbi 
in  similar  condition  from  the  mainland. 

Total  number  of  specimens  examined  1,  froih : 
Panama:    San  Miguel  Island,  1. 

SYLVILA.GUS  GABBI  TRUEI  (Allen). 

Vera  Cruz  Forest  Rabbit. 

Lepus  truei  Allen,  Bull.  Am.  Mus.  Nat»  Hist.  N.  Y^  III,  p.  192,  December  10, 
1890.  Type  from  Miradoi:,  Vera  Cruz,  Mexico;  Xo.^^,  XJ.  S.  National 
Museum;  collected  by  C.  Sartorius. 

Geographic  distribution. — ^Heavily  forested  mountain  slopes  and 
adjacent  coastal  plain  of  eastern  Mexico  from  eastern  Puebla,  Vera 
Cruz,  northern  Oaxaca,  Tabasco,  Campeche,  Yucatan,  interior  and 
Pacific  coast  of  Chiapas,  and  both  coasts  of  Guatemala.  Vertical 
range  from  a  little  above  sea  level  to  ajbout  5/XK)  feet  in  Vera  Cruz, 
Mexico ;  zonal  range  Humid  Tropical. 

General  characters. — Size  small;  color  of  upperparts  rich  dark 
buffy  washed  with  blapl^;  pelage  coarse;  ears  small;  tail  small,  short, 
and  nearly  same  color  above  and  below.  Closely  resembles  gahbt, 
but  differs  in  having  colors  duller,  ears  larger^  skull  more  heavily 
proportioned,  and  bulla?  larger;  like  gabbi^  when  in  faded  pelage, 
cloaely  resembles  S.  paluatriu  palndicola. 

Color  in  fresh  winter  pelage. — Top  of  head  rusty  reddish,  more  or 
less  washed  with  black,;  orbital  area  and  sides  of  nose  dingy  buff 
slightly  washed  with  black;  cheeks  darker  buff  with  heavier  wash 
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of  black;  nape  daric  rusty  rufous;  outside  of  eats  blackish  brown, 
becoming  blackish  along  anterior  border  and  about  tip;  back  and 
sides  of  body  deep  buffy^  becoming  more  or  less  dark  oehraceou^  buffy 
along  back  and  paler  on  sides,  with  a  heavy  wash  of  black,  especially 
on  back ;  front  of  legs  and  tops  of  feet  dull  rusty ;  underside  of  neck 
dull  brownish  buffy ;  rest  of  underparts  white. 

Juvenal  pelage. — Upperparts  very  dark,  nearly  uniform  ochraceous 
buffy,  heavily  overlaid  with  black,  but  top  of  head  a  little  more  red- 
dish and  ears  black ;  nape  dull  hazel ;  tops  of  hind  feet  bright  cinna- 
mon rufous ;  fore  feet  nearly  the  same,  but  paler. 

Skull, — Similar  to  gdbhi^  but  proportionately  broader  and  heavier, 
with  longer  nasals,  heavier  rostrum,  broader  braincase,  and  larger 
buUfie;  zygomatic  arch,  especially  jugal,  usually  broader  and, more 
flattened.  It  has  a  marked  general  resemblance  in  form  and  propor- 
tions to  the  much  larger  skull  of  S.  fioridantcs  puoaHanicUs.  Rostrum 
broad  and  rather  flattened  posteriorly,  giving  ^  ma3^ive  appearance 
to  base  of  rostrum  and  frontal  region ;  nasaJs  depressed  toward  tip, 
giving  rostrum  a  decurved  upper  outline;  supraorbital  process  com- 
pletely ankylosed  to  skull  anteriorly,  or  with  very  small  notch;  poator- 
bital  process  with  tip  always  joined  to  skull  posteriorly,  sometimes 
inclosing  a  flattened  oval  foramen  and  sometimes  joined  to  skull 
along  entire  length,  thus  closing  foramen ;  braincase  depressed ;  jugals 
broad  and  heavy  with  or  without  a  groove  and  deep  pit  at  anterior 
end ;  molars  proportionately  heavy ;  bullae  small. 

Average  Tneasurementa  (5  adults)  .-^ToteA  length,  382;  tail  verte- 
brae, 20.8 ;  hind  foot,  77 ;  ear  from  notch  in  dried  skin,  45.6. 

Remarks. — ^This  is  a  humid  tropical  species  living  in  heavy  under- 
growth, where  it  makes  well-marked  runways.  Nor^h  of  the  Isthmus 
of  Tehuamtepec  these  rabbits  inhabit  only  the  gulf  or  east  side  of  the 
continent.  South  of  the  isthmus  they  spread  across  and  occupy  suit- 
able forest  growths  on  both  coasts.  Its  close  superficial  resemblance 
to  S.  p.  palustris  caused  the  first  specimen  of  truei  (which  afterwards 
became  the  ig^pe)  sent  from  Mirador,  Vera  Cruz,  to  be  identified  as 
that  species,  and  thus  made  an  erroneous  Mexican  record  for  the 
eastern  swamp  rabbit,  which  never  occurs  west  of  the  Mississippi 
River. 

In  fresh  pelage  the  general  colors  are  richly  shaded  with  deep 
ochraceous  buff,  but  in  worn  or  faded  condition  this  becomes  much 
paler  or  more  grayish.  The  two  most  richly  colored  specimens  in 
our  series  are  from  widely  separated  localities.  One  was  collected 
February  28,  1898,  on  the  gulf  side  of  Mexico,  at  Metlaltoyuca, 
Puebla,  and  the  other  March  2,  1896,  on  the  Pacific  coast,  at  Hue- 
huetan,  Chiapas,  near  the  border  of  Guatemala. 
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Total  number  of  specimens  examined  15,  from : 

Puebia  (Mexico):    Metlaltoyuca,  4. 

Vera  Onus  (Mexico);  Bneiia  Vista,  1 ;  Mirador,  1 ;  Mote>roii«o,  1 ;  Otati^ 

laa,  1. 
Oaxaca  (Mexico):  Santo  Domingo,  2. 
Tabasco  (Mexico):    Tea  pa,  2. 
Chiapas  (Mexico):  Huehuetan,  2;  Ocnilapa,  1. 

SYLVILAGUS  INBONUS  (Nclsov). 

Omilteme  Rabbit. 

(PI.  XH,  flg.  7.) 

Lepus  insonus  Nelson,  Proc.  Biol.  Soc.  Washington,  XVII,  pp.  108-104,  May 
18,  1904.  Type  from  Omilteme,  Guerrero,  Mexico,  No.  126878,  9  ad..  U.  S. 
National  Museum  (Biological  Survey  ^lleetion) ;  collected  by  E.  W. 
Nelson  and  B.  A.  Goldman,  May  20, 19D8. 

Geographic  distribution. — ^Heavily  forested  parts  of  Sierra  Madre 
del  Sur,  Guerrero.  Vertical  range  from  about  7,0(X)  to  10,000  feet; 
zonal  range  Upper  Sonoran  and  Transition  zones. 

General  characters. — In  general  appearance  much  liker/S,  aquations; 
upperparts  nearly  uniform  dark  buffy  brown ;  ears  much  larger  and 
grayer  than  in  truei;  tail  short  and  brown;  tops  of  feet  white. 

Color  in  rather  faded  pelage. — ^Top  of  head  and  back  tawny  brown, 
heavily  washed  with  black,  shading  on  sides  of  head,  body,  and 
rump  into  a  paler  or  grayer  buffy  with  a  lighter  wash  of  blade; 
sides  of  nose  and  orbital  area  dull  grayish  buffy;  nape  dull  rusty 
rufous;  outside  of  ears  grizzled  blackish  brown,  becoming  blackish 
along  anterior  border  and  at  tip ;  tail  above  dull  rusty  brown,  below 
dingy  buffy;  underside  of  head  and  body  dingy  white;  underside  of 
neck  a  little  more  tawny  than  flanks;  tops  of  forefeet  and  Underside 
of  fore  legs  dingy  grayish  white;  front  and  sides  of  fore  legs  dull 
tawny  or  tawny  ochraceous ;  front  of  hind  legs  and  tops  of  feet  dingy 
whitish;  rest  of  hind  legs  like  sides  of  body,  but  with  a  tawny 
ochraceous  wash  most  marked  on  heels  and  sides  of  feet;  soles  of 
hind  feet  smoky  brown. 

Skull. — ^Much  like  that  of  tmei^  but  more  arched  over  posterior 
part  of  frontal  region ;  supraorbital  process  much  smaller  and  lighter, 
with  a  distinct  notch  between  anterior  end  and  skull;  postorbital 
process  small  and  light,  touching  skull  at  posterior  tip  and  inclosing 
a  small  foramen;  rostrum  heavy  and  unusually  deep  at  base;  molar 
series  lighter  thaii  in  tntei^  and  zygomatic  arch  heavier  and  broader 
without  a  well-marked  gi-oove,  but  with  a  shallow  pit  anteriorly; 
braincase  and  bulla  as  in  truei;  interpterygoid  fossa  narrower. 

Average  measurments  {2  adults). — Total  length,  435;  tail  verte- 
bra?,  42.5;  hind  foot,  94.5;  ear  from  notch  in  dried  skin,  60.9, 
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Remarks. — Although  differing  from  gabhi  ^xA  truei  in  its  larger 
ears  and  longer  tail,  inaontis  has  the  coarse  pelage,  proportionately 
small  feet,  and  characteristic  ^uU  of  TapetL  Its  peculiar  brownish 
color  and  large  ears  give  it  a  carious  superficial  resemblance  to 
S.  aqtuUicus^  but  tiie  skull  is  more  like  that  of  8.  g.  truei,  S.  insonuB^ 
like  truei^  lives  in  dense  undergrowth,  makes  runways,  and  often 
occupies  barrows  under  rocks  or  similar  shelter.  So  far  as  known,  it 
is  limited  to  the  heavily  wooded  summit  of  the  Sierra  Madre  del  Sur 
in  Guerrero. 

Total  number  of  specimens  examined  2,  from : 
Guerrero  (Mexico):    Omllteme,  2. 

STlYILAaaB  PALUSTRIS  Greup  (Subgitaut  TAPETI). 

THE  SWAMP  RABBITS. 

The  swamp  rabbits  form  a  closely  related  group  of  two  species, 
each  with  a  single  subspecies,  as  follows:  Sylvilagus  pdlustris  and 
S,  />.  paludicola^  with  Sylvilagus  aquaticus  and  S.  a.  littoralis.  They 
are  limited  to  damp  or  swampy  wooded  lowlands  and  marshes  of  the 
southeastern  United  States,  and  range  from  near  San  Antonio,  mid- 
dle southern  Texas,  and  middle  southern  Oklah<»na  easterly  along 
the  Gulf  and  Atlantic  coasts  to  Dismal  Swamp  in  southern  Virginia, 
and  up  river  bottoms  of  the  interior  to  above  the  junction  of  the 
Ohio  and  Mississippi  (see  fig.  17).  The  members  of  this  group  pre- 
sent so  many  peculiar  characteristics  and  differ  so  much  in  habits 
from  the  other  rabbits  of  the  United  States  that  they  have  long  been 
treated  as  a  distinct  group  of  subgeneric,  and  even  of  generic,  rank. 
It  appears,  however,  that  they  belong  to  the  same  subgeneric  group 
as  the  wood  rabbits  of  tropical  America,  which  Gray,  in  1867,  sepa- 
rated from  other  American  rabbits  under  the  generic  name  TapetL 
The  relations  of  the  swamp  rabbits  to  the  tropical  wood  rabbits  are 
explained  in  the  description  of  the  subgenus  Tapeti  and  in  the  re- 
marks under  the  S.  gahbi  group. 

The  relationships  of  the  single  subspecies  each  of  pdlustris  and 
aquaticus  to  the  iypical  forms  are  curiously  alike.  S.  palustris  has 
a  smaller  and  much  darker  and  more  reddish  subspecies,  palvdicoJa^ 
inhabiting  the  coastal  lowlands  south  of  its  range,  just  as  aquaticus 
has  a  smaller  and  darker  reddish  form,  littoralis^  in  the  coastal 
marshes  south  of  its  range. 

For  many  years  the  ranges  of  Sylvilagus  palustris  and  S.  aquatu^us 
have  been  given  as  overlapping  over  a  broad  area  extending  from 
Alabama  to  Texas  and  north  to  Illinois.  The  fine  series  of  both 
species  now  available  from  almost  all  parts  of  their  ranges  prove  this 
to  be  erroneous.    The  borders  of  the  ranges  of  the  two  species  have 
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been  located  along  a  narrow  belt  in  western  Georgia  and  eastern  Ala- 
bama without  the  discovery  of  a  single  locality  where  they  overlap* 
S.  palustria  extends  aloxig  the  Gulf  coast  to  Mobile  Bay,  Alabama^ 
but  elaewhere  has  not  been  found  west  of  Gew^a.  3.  aquaticus 
ranges  east  to  southwestern  Georgia.  The  uncertainty  that  has  ex- 
isted in  regard  to  the  ranges  of  these  species  is  shown  by  published 
records  for  them  from  as  far  south  as  Vera  Cruz  and  Yuoatan^  Mex- 
ico, whereas  in  fact  neither  species  reaches  so  far  south  as  the  mouth 
of  the  Rio  Grande  in  Texas. 

To  the  natives  of  central  Georgia  S.  palxiskis  is  known  as  Pon- 
toon. It  is  a  short-legged  species  which  depends  larjply  on  doubling 
and  turning  to  escape  the  dogs,  and  is  easily  run  down.  On  the 
other  hand  S.  aqiuiHcus^  called  canencutter  in  Alabama  and  western 
Georgia,  has  longer  legs  and  bears  the  reputation  of  being  a  strong 
runner ;  it  usually  gives  the  dogs  a  hard  run  and  often  escapes.  The 
best  accounts  of  the  extraordinary  habits  of  both  S.  pdhistris  and  S. 
aquaticus  are  given  by  Bachman. 

Average  measurements  of  the  Sylvilagus  palustris  group. 
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SYLVILAGUS  PALUSTRIS  (Bachman). 
HA&eH  Rabbit. 

(PI.  XII,  figs.  3, 6.) 

Lepvs  palustris  Bachman,  Joiirn.  Acad.  Nat  Sci.  Philadelphia,  VII,  pt.  2.  pp. 
194-199,  1837.  No  definite  type;  described  from  specimens  obtained  near 
the  coast  of  South  Carolina. 

Geographic  distribution,  —  Lowlands  along  rivers  and  coast  of 
southeastern  States  from  Dismal  Swamp,  Virginia,  south  to  extreme 
northern  Florida,  and  west  through  most  of  southern  Gteorgia  and 
the  Gulf  coast  of  northwestern  Florida  to  east  side  of  Mobile  Bay, 
Alabama.  Vertical  range  from  sea  level  to  an  undetermined  alti- 
tude (probably  less  than  500  feet) ;  zonal  range  Lower  AustraL 
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General  characters. — Size  smaller  than  S.  aquaticua  and  about 
equaling  the  Florida  cottontail;  feet  smaU>  slender,  dark  reddish 
ochraeeous  buff;  general  color  often  scarcely  distinguishable  from 
typical  8.  aqiutticus  except  by  dingy  color  of  underside  of  tail ;  ears 
rather  dH>rt,  broad;  tail,  very  small,  brown  above,  dingy  gray  or 
brownish  gray  below ;  skull  heavy,  with  eupraorbitals  joined  to  skull 
along  greater  part  of  (or  entire)  length  of  anterior  and  posterior 
processes. 

Color  in  slightly  faded  winter  pelaffe* — ^Upperparts,  including  top 
of  head,  warm  dark  reddish  ochraoeone  brown;  nape  varying  from 
dull  dark  cinnamon  rufous  ito  a  dull  pale  shade  of  same ;  rump  about 
base  of  tail,  upperside  of  tail,  and  back  of  hind  legs  dull  dark  rusty 
reddish,  or  chestnut  brown ;  underside  of  tail  dingy  gray,  sometimes 
almost  brownish  gray,  and. never  white  as  in  aquaticus;  lower  flanks, 
sides  of  abdomen,  and  underside  of  neck  nearly  uniform  dark, 
slightly  brownish,  ochraeeous  buff;  inside  of  fore  and  hind  legs  and 
a  broad  hand  along  middle  of  abdomen  (covering  from  one-third  to 
two-thirds  the  width  of  abdomen)  usually  white,  clearest  on  inside 
of  legs,  but  latter  area  sometimes  strongly  buffy  similar  to  sides  of 
body,  and  white  area  on  abdonaen  often  narrowed  or  washed  by 
extension  of  same;  imderside  of  head  grayish,  due  to  the  thin  wash 
of  white  over  slaty  underf ur ;  sides  of  head  dark  buffy  brown,  grayer 
or  paler  than  upperparts ;  ears  on  both  sides  nearly  uniform,  slightly 
grayish  buffy  brown,  similar  to  sides  of  head;  tip  of  ear  with  a 
narrow  blackish  border  (absent  in  some  individuals) ;  inside  of  ear 
sometimes  narrowly  edged  with  clear  ochrajceous  buff. 

In  spring  and  summer  much  of  the  overlying  black  wash  <mi  upper- 
parts  wears  away,  the  reddish  suffusion  largely  disappears,  and  the 
colors  fade  to  more  of  a  dull  grayish  buffy. 

Juvenal  pelage  (Carteret  Coimty,  North  Carolina,  July  5,  1894). — 
Upperparts  dull  dark  buffy  brown,  rather  duller  and  less  ochraeeous 
than  in  adults ;  feet  and  legs  duller  and  more  rusty  ruious ;  a  smaller 
specimen  from  Dismal  Swamp,  Virginia,  June  8,  1895,  slightly  paler 
and  more  buffy  brown  than  the  one  described  above,  but  darker  and 
much  duller  colored  than  adults. 

Skull. — ^Heavy ;  braincase  comparatively  short,  broad,  and  rounded, 
especially  when  compared  with  aquaticus;  compared  with  latter  the 
broad  braincase  and  rather  lighter,  more  tapering,  rostrum  gives 
entire  skull  a  more  pointed  form;  posterior  end  of  nasals  broad  and 
roughly  truncated,  or  separated  by  a  broad,  deep,  triangular  or  sub- 
quadrate  notch ;  supraorbital  process  with  anteorbital  and  postorbital 
processes  on  plane  with  frwital  area  and  fused  to  skull  along  most 
of  length,  though  a  small  notch  usually  present  at  extreme  front  end 
of  anterior  process,  and  a  small  narrow  slit-like  foramen  usually 
separates  middle  of  postorbital  process  from  skull;  broad  tip  of 
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posterior  process  fused  to  skull  as  completely  as  in  aquoHctts;  zygo- 
matic arch  very  heavy,  even  heavier  than  in  aquatio^iSj  with  jugai 
deeply  grooved ;  upper  outline  of  dnill  a  long  ardi,  the  arch  diorter 
and  more  accented  over  occipital  region  than  in  aguatieue;  molar 
series  heavy,  proportionately  about  as  in  laiBt-named  speeies;  palatal 
bridge  heavy;  postpalatal  fossa  broad;  bullae  small  and  joined  to 
broad,  heavy  basioccipital  by  a  strong  pedicel. 

The  skull  of  typical  palvstris  differs  from  that  of  typical  €iqu(Uic%iS 
mainly  in  its  much  smaller  size,  broader,  shorter  braincase,  and  more 
rapidly  tapering  form.  In  addition,  the  postorbital  process  is  less 
completely  fused  to  the  skull  in  a  majority  of  the  individuals  exam- 
ined. 

Average  measurements  (5  aduUs). — Total  length,  486;  tail  verte* 
bra^,  33 ;  hind  foot,  91 ;  ear  from  notch  in  dried  skin,  52. 

Remarks. — ^The  dose  color  resemUance  between  typical  folustris 
and  typical  aquaticus  is  remarkable  for  such  distinct  species,  thou^ 
the  much  larger  size,  longer  ears,  white  underside  to  tail,  and  heavy 
skull  of  aquaticus  render  it  easily  recognizable.  So  far  as  the  mate- 
rial now  available  shows,  there  is  no  evidence  that  the  ranges  of  these 
two  animals  overlap.  There  is  much  greater  superficial  difference 
(aside  from  the  form  and  color  of  the  tail),  both  in  ook>r  and  propor- 
tions, between  S.  pahistris  and  S.  p.  paliidicola  than  appears  at  a 
casual  glance  between  palustris  and  aqvxiticus^  though  close  examina- 
tion proves  these  last  to  be  absolutely  distinct  species.  Three  adults 
and  one  young  from  Dismal  Swamp,  Virginia,  are  true  palvstris  in 
all  external  characters  of  size,  proportions,  and  color,  but  have  -vf^ee 
heavier  skulls  than  typical  specimens  from  farther  south.  Speci- 
mens from  St.  Marys,  Ossabaw,  Cumberland  Island,  and  St  Cather- 
ine Island  are  about  typical  in  color,  but  the  skulls  of  those  from  St. 
Marys  are  smaller  and  lighter,  with  slenderer  rostrum,  than  those 
from  the  coast.  The  marsh  rabbits  on  Anastasia  Island,  near  St 
Augustine,  Florida,  are  intermediates,  but  are  referable  to  pahtstris^ 
and  probably  mark  the  southern  limit  of  this  form  along  the  east 
coast. 

This  species  has  been  recorded  from  Alabama  and  thence  west  to 
the  Mississippi  and  north  to  Illinois.  I  have  yet  to  see  a  specimen 
of  this  species  from  as  far  west  as  Alabama,  except  on  the  Gulf  coast 
just  east  of  Mobile  Bay,  although  it  may  possibly  reach  the  eastern 
part  of  that  State.  Americus  is  the  westernmost  point  in  Greorgia 
from  which  I  have  seen  specimens. 

Fall  specimens  in  fresh  pelage  from  the  Gulf  coast  at  Bon  Secour, 
Alabama,  are  not  typical  of  either  palustris  or  paludicola^  but  from 
their  size  and  general  coloration  are  nearest  palustris^  to  which  I 
have  referred  them.  Their  size  is  that  of  palustris^  but  they  are 
distinctly  more  dusky^  with  less  rusty  or  rusty  buffy  suffusion  on 
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the  upperparts,  especially  on  the  head  and  feet.  Their  ears  are 
darker  brown,  with  a  strong  black  wash,  and  the  head  on  the  side  of 
the  nose  and  between  the  base  of  the  ear  and  the  eyes  is  dull,  dark 
iron  gray — darker  and  grayer  than  in  paluatris  and  more  dusky  even 
than  in  paludicola.  The  tops  of  the  feet  are  darker  and  less  reddish 
than  in  paludicola  and  are  sometimes  almost  dusky  brown.  Four 
out  of  five  fall  specimens  from  Abbeville,  Georgia,  are  very  similar 
to  those  from  Bon  Secour,  the  other  is  paler  and  like  typical  pahistriif. 
Two  specimens  from  Americus,  Georgia,  are  typical  pahcstria.  These 
dark  specimens  perhaps  represent  intergradation  between  pahistria 
and  paludicola. 

Total  number  of  specimens  examined  54,  from : 

Virginia:   Dismal  Swamp,  4. 

North  Oarolina:   Carteret  County,  1 ;  Fort  Macon,  5. 

South  CftTDllna:   Frogmore,  4 ;  Georgetown,  1 ;  Society  Hill,  1 ;  Summer- 

vUle,  1. 
Georgia:  AbbevUle,  5;  Americus,  2;  Cumberland  Island,  4;  Nashville,  1; 

Ossabow  Island,  8;  Rlceboro,  2;  St.  Catherine  Island,  1 ;  St.  Marys,  6; 

St.  Simons  Island,  1. 
Florida:  Anastasia  Island,  3;  Whitfield,  2. 
Alabama:  Bon  Secour,  2. 

SYLVILAGUS  PALUSTRIS  PALUDICOLA  (Miller  and  Bangs). 

Florida  Marsh  Rabbit. 

Lepus  paludicola  Miller  and  Bangs,  Proc.  Biol.  Soe.  Washington,  IX,  pp.  105-108, 
June  9.  1894.  Tj'pe  from  Fort  Island,  near  Crystal  River,  Citrus  County, 
Florida;  9  ad.,  Museum  of  Comparative  Zoology  (No.  145,  Bangs  collec- 
tion) collected  by  F.  L.  Small,  January  28,  1894. 

Geographic  distribution. — ^Peninsular  Florida  and  adjacent  coast 
islands,  north  along  the  east  coast  at  least  to  San  Mateo,  and  on  the 
west  side  for  an  unknown  distance  northwest  of  the  type  locality,  but 
probably  some  distance  beyond  the  Suwanee  River.  Vertical  range 
from  sea  level  up  to  about  100  feet  altitude;  zonal  range  extreme 
Lower  Austral  and  upper  border  of  Humid  Tropical  Zone. 

General  characters, — The  smallest,  darkest,  and  most  reddish  brown 
of  the  marsh  rabbits ;  ears  very  short,  broad,  and  rounded. 

Color  in  fresh  winter  pelage. — Upperparts,  including  top  of  head, 
dark  reddish  brown  or  dark  ochraceous  brown,  shading  on  flanlcs  and 
sides  of  abdomen  into  dark,  slightly  brownish,  ochraceous  buff,  vary- 
ing to  a  duller  more  brownish  buffy ;  rump  usually  more  rufous  than 
rest  of  upperparts,  and  often,  about  base  and  on  top  of  tail  and  on 
back  of  hind  legs,  becoming  almost  uniform  dark  rusty  chestnut; 
underside  of  tail  varies  from  dingy  whitish  to  dull  buffy  or  brownish 
gray ;  sides  of  head  and  ears  slightly  paler  than  back  and  distinctly 
more  grayish;  nape  varying  from  rich  dark  cinnamon  rufous  to 
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lighter,  more  rusty  rufous;  top,  front,  and  sides  of  fore  feet  and  legs, 
tops  of  hind  feet,  and  outside  of  hind  legs  rich  dark  cinnamon  rufous, 
a  little  darker  than  in  palustris;  underside  of  neck  like  lower  part  of 
flanks  or  a  little  paler  buffy ;  underside  of  head  dingy  gray  or  grayish 
white;  sides  of  abdomen  dark  brownish  buff  similar  to  lower  flanks; 
middle  of  abdomen  and  inside  of  legs  usually  dull  white,  but  often 
more  or  less  covered  by  extensions  of  the  buff  area  until  in  some  speci- 
mens the  abdomen  becomes  completely  dark  buff,  only  slightly  paler 
than  flanks;  in  some  cases  a  band  of  buff  extends  across  middle  of 
abdomen,  dividing  the  white  into  two  irr^ular  patches. 

Worn  spring  and  winter  specimens  bleach  to  a  dull  h\xfty  brown,  of 
a  paler  and  more  yellowish  shade  than  in  early  winter. 

Juvenal  pelage  (specimens  taken  March  23  to  April  14). — ^Entire 
upperparts,  including  sides  of  head  and  body,  ears,  and  top  of  tail 
nearly  uniform  very  dark  buffy  brown,  darkcsr  than  the  same  pelage 
of  palustris,  and  much  darker  and  less  ochraceous  than  the  adults  of 
palndicola;  underside  of  neck  dark  dingy  buff;  underside  of  head, 
abdomen,  and  inside  of  legs  dull  slaty  gray,  more  or  less  strongly 
washed  with  dark  buff,  similar  to  that  on.  underside  of  neck. 

Skull, — Practically  indistinguishable  from  that  of  typical  pahisMs^ 
except  for  its  smaller  size  and  rather  large  bullae. 

Average  measurements  (5  adults). — ^Total  length,  426;  tail  verte- 
bree,  39 ;  hind  foot,  88 ;  ear  from  notch  in  dried  skin,  44.8. 

Remarks, — Specimens  from  Gainesville  and  Hibernia  are  inter- 
mediate in  size  and  length  of  ears  between  palustris  and  paludicola^ 
but  their  dark  color  places  them  with  palndicola.  A  half-grown 
j'oung  in  the  Bangs  collection  taken  in  February  jat  Micoo,  Florida, 
Is  entirely  melanistic,  the  underfur  being  dark  slate  color  and  the 
overlying  coat  of  long  hairs  glossy  black. 

Total  number  of  specimens  examined  63,  from: 

Florida:  Bellealr,  4;  Canaveral,  2;  Cape  Sable,  1;  Drayton  Island,  1; 
Enterprise,  1 ;  Flamingo,  1 ;  GainesvUle,  6 ;  Hibernia,  1 ;  Klssimmee, 
5 ;  Fort  Kisslmmee,  5 ;  Klssimmee  River,  1 ;  Lake  Klssimmee,  4 ;  Lake 
Harney,  11;  Little  Marco,  1;  Mlcco,  7;  Mullet  Lake,  1;  San  Mateo, 
4 ;  Suwanee  River,  1 ;  Tarpon  Springs,  01 

SYLVILAGUS  AQUATICU8  (Bachman). 
Swamp  Rabbit. 

Lepus  aquaticua  Bachman,  Jour.  Acad.  Nat.  Sci.  Philadelphia,  VII,  pt.  2,  pp. 

319-^26,  pi.  XXII,  fig.  2.  1837.    Ko  definite  type;  described  from  specimens 

obtained  in  western  Alabama  by  Dr.  J.  M.  Lee. 
f  Lepus  douglasH  Gray,  Mag.  Nat.  Hist  (Charleeworth).  I,  p.  586,  1837.    Two 

cotypes  In  British  Museum,  said  to  have  been  coUectejl  In  California  or 

Texad  by  David  Douglas. 
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Lepus  aquations  attwateri  Allen,  Bull.  Anu  Mas.  Nat.  Hist.,  New  York,  VII, 
Art  X,  pp.  327-328  (author's  separates  issued  Novemb^  8,  1895).  Type 
from  Medina  Biver,  18  miles  south  of  San  Antonio,  Texas;  No.  itH> 
$  ad.,  American  Museum  of  Natural  History ;  collected  by  H.  P.  Attwater, 
May  8,  1894. 

Lepns  tclmalenionus  Elliot,  Field  Col.  Mus.,  Zool.  series,  I,  No.  15,  pp.  285-287, 
May  24,  1899.  Type  from  Washita  Rlyer,  niear  Dougherty,  Indian  Terri- 
tory [Olclahoma] ;  in  Field  Museum  of  Natural  History;  collected  by 
T.  Surber,  April,  1899. 

Geographic  distribution, — River  bottoms  and  swampy  woods  from 
Lumpkin,  southwestern  Georgia,  west  to  Medina  River  near  San 
Antonio,  middle  Texas,  and  north  at  least  to  Hartshorne,  Oklahoma, 
and  to  wooded  bottoms  of  Ohio  and  Mississippi  rivers  in  southern 
Illinois;  but  separated  from  Gulf  coast  by  a  narrow  belt  occupied  by 
littoralis.  Vertical  range  from  a  little  above  sea  level  to  about  800 
feet  in  Alabama,  entirely  in  the  Lower  Austral  2iOne. 

Oenercd  characters.— Sxuq  and  proportions  similar  to  those  of 
Uttoralisj  but  color  of  upperparts  much  paler  and  more  grayish  brown, 
lacking  most  of  the  reddish  suffusion;  back  more  conspicuously 
washed  with  black;  skull  a  little  heavier;  general  appearance  much 
like  that  of  palustris^  but  at  once  recognizable  by  the  longier  tail  with 
its  underside  entirely  pure  white. 

Color  of  adults  in  fresh  pelage, — ^Top  of  head  ochraceous  buffy 
brown ;  back  buffy  grayish  brown  with  a  more  or  less  marked  shade  of 
buffy,  often  becoming  dull,  rather  pale,  rusty  brown;  rump  and 
upperside  of  tail  and  back  of  hind  legs  varying  to  dull  ochraceous 
brown  or  sometimes  reddish  brown ;  sides  of  head,  shoulders,  flanks, 
and  sides  of  abdomen  paler  and  grayer  than  back,  owing  to  shading 
out  of  the  buffy  suffusion  and  the  less  strongly  marked  black  wash : 
tops,  front,  and  outside  of  fore  feet  and  legs,  and  tops  and  outside  of 
hind  feet  and  legs,  cinnamon  rufous,  paler  than  in  littoraUs;  outside 
of  ears  more  brownish  than  sides  of  body,  and  approaching  color  of 
top  of  head ;  underside  of  neck  dull  buffy  grayish  similar  to  lower 
border  of  flanks ;  rest  of  lowerparts,  including  imderside  of  tail  and 
inside  of  legs,  pure  white. 

Post  Juvenal  pelage  (Red  Oak,  Oklahonm,  September  18,  1892). — 
Similar  to  young  of  littoralis  at  same  age,  but  distinctly  paler  and 
more  grayish  buffy  brown ;  sides  of  head  and  vshoulders  much  grayer. 

Shidl. — ^Averaging  a  little  larger  than  in  littoralis^  otherwise  the 
same. 

The  skull  of  the  type  of  attwateri  is  that  of  an  unusually  large 
old  adult,  and  is  not  equaled  in  size  by  any  other  I  have  seen. 

Average  measurements  (5  adults). — ^Total  length,  534;  length  of 
tail,  69 ;  hind  foot,  106 ;  ear  from  notch  in  dried  skin,  66.7. 

Remarks. — The  type  specimens  of  the  present  species  were  sent 
Bachman  by  Dr.  J.  M.  Lee  and  Capt.  Benjamin  Logan,  of  Alabama. 
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No  definite  type  locality  is  mentioned,  but  the  context  appears  to  indi- 
cate that  these  specimens  came  from  western  Alabama,  which  may  be 
considered  the  type  region.  The  types  do  not  appear  to  have  been 
preserved,  although  Bachman,  in  Quadrupeds  of  North  America,* 
mentions  a  specimen  from  the  Alabama  River  which  he  presented  to 
the  Philadelphia  Academy  of  Sciences,  but  this  is  no  longer  in  exist- 
ence. So  far  as  I  can  learn,  not  a  specimen  of  aqitaticus  from  Ala- 
bama has  been  available  for  comparison  from  near  the  time  of  Bach- 
man until  the  summer  of  1908,  when  A.  H.  Howell  sent  the  Biological 
Survey  a  series  from  various  parts  of  the  State.  These  specimens, 
with  others  obtained  from  Alabama  since  HowelPs  visit,  prove  to  be 
absolutely  indistinguishable  in  size  and  color  from  others  taken  in 
middle  and  northern  Mississippi  and  Louisiana,  from  southern  Illi- 
nois, the  eastern  half  of  Texas,  and  of  Oklahoma.  From  this  it 
follows  that  attwateri  and  tehnalemonus  are  synonyms  of  aqimticus* 
The  darker  and  more  rufous  form,  which  has  been  considered  to 
represent  true  aquaticms  proves  to  be  an  unnamed  subspecies  not 
known  to  occur  in  Alabama  and  strictly  confined  to  a  narrow  belt 
along  the  Gulf  coast  from  Mississippi  to  Texas. 

Lepu8  doHghmi  Gray  was  based  on  two  specimens,  which  he  desig- 
nated var.  1  and  var.  2,  and  gave  their  doubtful  origin  as  California 
or  Texas.  The  original  description  was  entirely  inadequate  to  place 
these  animals  definitely,  though  they  appear  to  be  swamp  or  marsh 
rabbits,  and  the  statement  that  the  underside  of  the  tail  was  white 
would  refer  them  to  aquaticua.  Waterhouse,  in  his  Natural  History 
of  the  Manmudia  (II,  pp.  112,  119),  states  that  Bachman  examined 
the  type  of  Gray's  var.  1  and  recognized  it  as  the  same  as  his  aguati- 
cus;  Waterhouse  identifies  var.  2  as  palustria.  The  «xact  status  of 
douglasii  appears  to  be  still  unsettled. 

As  in  other  rabbits,  the  present  species  shows  considerable  seasonal 
as  well  as  individual  variation  in  color.  In  fresh  pelage  the  colors 
are  dark  and  rich,  but  with  wear  and  fading  become  paler  and  grayer 
on  the  upperparts  of  the  body  and  paler  rufous  or  rusty  on  the  legs. 

Specimens  from  near  the  border  line  of  Uttorali$^  as  at  Columbia 
and  Sourlake,  Texas,  show  a  diistinct  increase  of  rusty  on  the  entire 
upperparts.  One  of  the  two  specimens  from  Columbia  is  unmis- 
takably aguaticui^  while  the  other  is  scarcely  distinguishable  from 
littoralis. 

Three  good  specimens  in  the  Field  Museum  from  the  Ohio  and 
Mississippi  Biver  bottomlands  of  extreme  southern  Illinob  are  typi- 
cal aquaticus.  A  male  and  a  female  from  Olive  Branch,  Illinois,  c<d- 
lected  in  November  and  in  perfect  winter  pelage,  have  the  upperparts 
pale  grayish  buffy  heavily  overlaid  with  black  and  the  rump,  top  of 
the  tail,  hind  legs,  and  feet  dull  rusty,  exactly  duplicating  the  colors 
of  specimens  in  similar  condition  from  Oklahoma,  Texas,  Louisiana, 
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and  Alabama.  The  third  Illinois  specimen,  taken  at  Reevesville, 
April  17,  has  lost  most  of  the  black  wash,  and  the  upperparts  are 
pale  grayish,  a  little  more  rusty  on  rump  and  top  of  tail,  and  is 
almost  an  exact  duplicate  of  a  specimen  taken  at  Victoria,  Texas, 
April  3. 

J.  D.  Mitchell  of  Victoria,  Texas,  informs  me  that  the  nesting 
habits  of  this  swamp  rabbit  are  identical  with  those  of  the  cotton- 
tail {S.  f.  chapmani)^  except  that  the  nest  is  considerably  larger  and 
is  placed  in  dry  places  in  river  bottoms  near  a  fallen  log,  dead  stump, 
or  pile  of  trash.  He  states  further  that  the  young,  as  in  the  case  of 
the  cottontail,  are  born  naked,  blind,  and  helpless. 

Bachman  says  that  aquaticus  usually  prefers  swampy  lowlands,  but 
sometimes  occurs  in  heavily  wooded  uplands.  E.  A.  Preble  found 
them  in  Oklahoma,  living  in  dry  bottomlands  covered  with  a  heavy 
growth  of  oaks  and  other  deciduous  trees,  where  there  was  compara- 
tively little  undergrowth. 

Total  number  of  specimens  examined  68,  from : 

Oeorgria:  Lumpkin,  1. 

Alabama:  Auburn,  6;   Gastleberry,  5;    Ooosa  River    (50   miles  below 

Rome),  1;  Covington,  3;  Greensboro,  1;  HuntsviUe,  3;  Reform,  5. 
Mississippi:  GarlandsviUe,  1;  Warren  Ck)unty,  2. 

Louisiana:  Cartville,  2;  Clarks,  1;  Haughton,  1;  Prairie  Mer  Rouge,  4. 
Texas:  Antioch,  1;  Ck)lumbla,  2;  Cook  County,  1;  Gurley,  2;  Joaquin,  1; 

Medina  River  (18  miles  southwest  of  San  Antonio),  6;  Richmond,  1; 

Sourlake,  4 ;  Troup,  1 ;  Victoria,  1. 
Oklahoma:  Hartshome^  1;  Red  Gak,  3. 

Missouri:  Cushion  Lake,  1;  St  Francis  River  (west  of  Senath),  1. 
Illinois:  Olive  Branch,  4;  Reevesville,  1. 
Tennessee:  Samburg,  1. 

SYLVILAGUS  AQUATICUS  LITTORALIS  Subsp.  nov. 

CJOAST  Swamp  Rabbit. 

Type  from  Houma,  Louisiana;  No.  HlHi  5  ad.,  U.  S.  NSatlonal  Museum  (Bio- 
logical Survey  collection) ;  collected  by  Vernon  Bailey,  May  4,  1892, 

Geographic  distribution, — ^A  narrow  belt  of  swamps  and  marshes 
along  the  Gulf  coast,  nearly  if  nqt  entirely  within  upper  limits  of 
tidewater,  from  Bay  St.  Louis,  Mississippi,  west  through  Louisiana 
to  Matagorda  Bay,  Texas.  Vertical  range  below  60  feet  altitude, 
wholly  within  the  Lower  Austral  Zone. 

General  characters, — Size  about  as  in  aquaticus^  but  color  mudi 
darker  and  more  reddish,  especially  on  rump,  hind  legs,  and  tops  of 
all  the  feet. 

Color  in  fresh  winter  pelage, — Upperparts,  including  top  of  head, 
dark  rusty  or  reddish  brown  strongly  washed  with  black,  and  be- 
coming distinctly  more  rufous  (nearly  chestnut)  on  lower  rump, 
85596— No.  29—09 ^18 
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top  of  tail,  and  back  of  hind  legs ;  nape  dark  rich  cinnamon  rufous ; 
lower  flanks  and  sides  of  abdomen  dull  ochraceous  buff,  more  brown- 
ish on  flanks  and  clearer  on  sides  of  abdomen;  underside  of  neck 
usually  like  sides  of  abdomen,  sometimes  varying  from  deep  ochra- 
ceous buff  to  bright  rich  tawny  ochraceous  of  Kidgway;  inside  of 
legs  and  broad  band  along  middle  of  abdomen  usually  white,  but  in- 
side of  legs  sometimes  ochraceous  buff  and  a  wash  of  same  over  most 
of  abdomen ;  outside  of  ears  dusky  reddish  brown  with  a  narrow  black 
edging  about  tip ;  inside  of  ears  gray,  becoming  brown  along  p>oste- 
rior  edges;  ocular  area  deep  rusty  buff;  sides  of  head  below  eyes 
brownish  gray,  paler  and  grayer  than  sides  of  body,  and  less  washed 
with  black  than  back;  top  of  fore  feet  and  front  and  outside  of  fore 
legs  deep  rich  cinnamon  rufous;  top  and  outside  of  hind  feet  and 
legs  similar  but  a  little  paler. 

In  spring  and  summer  the  black  wash  on  the  back  wears  away  and 
the  reddish  tinge  fades  until  the  color  of  the  upperparts  becomes 
distinctly  paler  brown,  with  a  grayer  cast  on  the  sides,  especially 
on  shoulders. 

Postjuvenal  pelage  (Houma,  Louisiana,  May  13,  1892). — ^Upper- 
parts  of  body  dull  dark  buffy  brown,  much  duller  and  with  only  a 
trace  of  the  reddish  suffusion  so  characteristic  of  the  adults ;  top  of 
head  nearly  as  in  adult;  nape  dull  dark  cinnamon  rufous;  top  of 
tail  dull  rusty  brown;  back  of  hind  legs  similar  but  more  rusty;  out- 
side of  hind  legs  and  tops  of  hind  feet  rusty  cinnamon;  fore  feet 
with  front  and  sides  of  fore  legs  similar  but  darker;  underside  of 
neck  buffy  brown  (near  wood  brown  of  Ridgway)  and  nearly  like 
sides  of  body. 

SkuU, — Proportionately  long  and  narrow,  but  strongly,  almost 
massively,  built;  braincase  narrow  and  drawn  out  posteriorly;  ros- 
trum long  and  heavy;  nasals  separated  posteriorly  by  a  broad  deep 
roughly  triangular  or  quadrate  notch,  and  posterior  ends  usually 
truncated;  supraorbitals  heavy,  with  anteorbital  and  postorbital 
processes  usually  completely  united  with  the  skull,  giving  the  frontal 
area  a  flattened  appearance;  interorbital  breadth  much  less  than 
width  of  rostrum  at  base,  thus  helping  give  skuU  its  oblong  and  l»it 
slightly  tapering  form ;  zygcnnatic  arch  heavy  and  oompressed  along 
side  of  skull;  jugal  heavy  and  deeply  grooved,  but  without  a  well- 
marked  pit  anteriorly;  upper  outline  of  skull  a  long  curve,  only 
slightly  more  strwigly  decurved  over  occiput  than  over  rostrum; 
molar  series  broad  and  heavy;  palatal  bridge  broad;  postpalatal 
fossa  broad  and  deep;  bullae  small  and  connected  with  broad  heavy 
bajsdoccipital  by  a  broad  pedicel;  underside  of  skull  strong  and 
massive* 

Measurements  of  type. — Total  length,  623;  tail  vertdi>r»,  70;  hind 
foot,  107 ;  ear  from  notch  in  dried  skin,  63. 
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Average  measurements  (S  adults). — Total  length,  538;  tail  ver- 
tebrae, 69.7 ;  hind  foot,  106 ;  ear  from  notch  in  dried  skin,  63.5. 

Remarks. — ^As  already  stated  under  the  notes  on  aquaticus^  the 
present  form  has  long  been  erroneously  supposed  to  be  true  aquati- 
cus.  It  has  a  verj^  restricted  range  and  appears  to  be  typical  only 
along  a  narrow  coast  belt.  Specimens  from  so  small  a  distance  inland 
as  Covington,  Louisiana,  and  Sourlake  and  Richmond,  Texas, 
although  evidently  intergrades,  are  nearer  true  aquaticus  from  the 
interior.  Specimens  from  Perry,  Louisiana,  also  are  intermediate, 
but  are  nearer  lit t oralis.  The  two  forms  intergrade  only  in  a  narrow 
belt  just  above  the  upper  border  of  tidewater,  and  outside  this  ^he 
diflferentiation  is  strongly  marked.  The  amount  of  differentiation 
between  the  two  forms  is  remarkable,  considering  the  small  apparent 
difference  in  character  of  their  ranges  in  southern  Louisiana. 

Total  number  of  specimens  examined  36,  from : 

Loidslana:  Belair,  1;  Burbiidge,  4;  Gibson,  4;  Hackberry,  3;  Houma,  2; 

Lake  Catherine,  4;  New  Orleans,  1;  Perry,  2;  Powhatan  Place  (near 

Gibson),  7;  Polnte  Aux  Loups  Springs,  2. 
KlBsissippi:   Bay  St.  Ixmls,  2. 
Texas:  Austin  Bayou,  1;  Bernard  Creek,  2;  Matagorda,  1. 

Genus  BBACHYLAOTTS  MUler. 

BRACHYLAGUS  IDAHOENSIS   (Mebbiam). 

Idaho  Pygmy  Rabbit. 

(PI.  XIII,  figs.  4,  5,  6.) 

Lepus  idahoenais  Merriam,  N.  A.  Fauna  No.  5,  pp.  75-78,  2  figs.  In  text,  July 
80,  1891.  Type  from  Pahsimerol  VaUey,  Custer  County,  Idaho ;  No.  HJH 
$  ad.,  U.  S.  National  Museum  (Biological  Survey  collection) ;  collected 
by  V.  Bailey  and  B.  H.  Dutcher,  September  16,  1890. 

Geographic  distribution. — Sagebrush  plains  of  southern  Idaho, 
southeastern  Oregon,  extreme  northeastern  California,  and  northern 
and  central  Nevada  (see  fig.  18).  Vertical  range  from  about  4,500 
to  over  7,(XX)  feet  altitude  in  Nevada ;  zonal  range  mainly  Upper  So- 
noran,  but  extending  into  the  lower  border  of  Transition  Zone. 

General  characters. — Very  small  (total  length  about  300  mm.) ; 
ears  short,  broad,  and  woolly;  tail  very  short  and  nearly  unicolor; 
post]  u venal  pelage  in  summer,  brownish  gray  much  like  young  speci- 
mens of  SylvHagus  nuttaili;  adults  in  fall  drab  or  pinkish  drab; 
feet  ochraceous;  skull  short,  very  broad  posteriorly ;  buUse  very  large ; 
rostrum  short,  pointed. 

Color  of  adults  in  fresh  winter  pelage  (8  September  specimens 
examined). — Upperparts,  including  top  of  head,  covered  with  ex- 
tremely  abundant,  long,  soft,  almost  silky,  pelage  varying  from 
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pinkish  drab  to  ^cru  drab  of  Ridgway,  unlike  the  color  of  any  other 
American  rabbit;  sides  of  head  and  body  slightly  grayer  than  back; 
the  black  wash  on  upperparts  slight,  much  less  marked  than  usual 
in  other  species;  posterior  half  of  ears  and  nape  cinnamon  buff, 
anterior  half  of  ears  similar  to  top  of  head,  but  near  tip  narrowly 
edged  with  black;  inside  of  ears  covered  with  long  dingy  whitish 
hairs  and  narrowly  edged  with  dull  buffy ;  top  and  sides  of  fore  feet 
and  legs  deep  cinnamon  buff,  slightly  paler  on  top  of  feet;  top  and 
sides  of  hind  feet  similar  to  fore  feet,  but  rather  paler  and  sometimes 
becoming  buffy  whitish  on  top;  upperside  of  tail  similar  to  back, 
underside  a  little  grayer  and  sometimes  slightly  more  brownish; 

underside  of  neck  buff; 
rest  of  underparts 
white^ 

Worn  spring  pelage 
of  adults. — In  spring 
and  summer,  overljring 
parts  of  pelage  much 
worn  and  faded,  partly 
exposing  underfur; 
general  color  of  upper- 
parts  dull  brownish 
gray;  long  soft  hairs 
of  the  ears  nearly  gone, 
front  half  of  ears  then 
varying  from  pale  gray 
to  dusky  according  to 
amount  of  wear,  and 
the  feet  and  fore  legs 
paler,  more  buffy.  In 
this  condition  not  dif- 
fering much  in  color 
from  several  species  of 
small  cottcHitails  in 
worn  pelage,  but  to  be  at  once  distinguished  by  the  very  small  nearly 
unicolored  tail. 

Juvenal  pelage  (12  specimens  examined,  all  collected  between  May 
14  and  August  16). — Upperparts,  including  head  and  sides  of  body, 
nearly  uniform  dark  brownish  gray,  sometimes  rather  light  and 
sometimes  darker,  always  with  a  slight  suffusion  of  bufliness;  feet 
and  legs  dark  buffy;  underside  of  body  whitish,  often  washed  with 
pale  buffy ;  tail  brownish  on  both  sides ;  ears  with  long  hairs  on  inside 
and  with  a  whitish  border;  nape  dingy  buff  or  dull  cinnamon;  in  thb 
pelage  color  much  like  that  of  young  8.  nuttailL 


Fio.  18. — DistribuUon  ot  the  Idaho  pigmy  rabbit  (Bro- 
chylagus  idahoensis). 
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Fresh  postjuvenal  pelage  (6  specimens  examined,  June  27  to 
August  1). — Upperparts  including  top  of  head  dark,  slightly  buflfy 
brownish  gray;  sides  of  head  and  body  slightly  paler;  nape  odira- 
ceous  buflP;  top  and  outside  of  hind  feet  and  along  front  line  of  hind 
legs,  also  top  and  front  of  fore  feet  and  legs,  ochraceous  "buff ;  the 
bnffy  paler  on  hind  feet  and  darker  on  fore  feet  and  legs;  both  sides 
of  tail  buflfy  or  rusty  brownish  contrasting  with  back;  underside  of 
neck  buffy;  rest  of  underparts  white  sometimes  shaded  with  buff; 
posterior  half  of  ears  similar  to  but  duller  than  nape,  especially  near 
tip,  anterior  half  of  ears  dark  gray  more  or  less  washed  with  dusky. 

Skull, — Short,  broad  posteriorly,  pointed,  and  sloping  anteriorly, 
thus  giving  a  strong  superficial  resemblance  to  the  skulls  of  very 
young  jack  rabbits;  braincase  very  broad  and  rounded,  with  enor- 
mouG  rounded  bullae,  which  add  to  apparent  size  of  braincase;  ros- 
trum short,  with  base  broad,  deep,  and  tapering  rapidly  to  the  small 
pointed  muzzle ;  interorbital  breadth  proportionately  narrow ;  supra- 
orbitals small  and  delicate,  the  anteorbital  process  usually  present  in 
adults,  but  sometimes  completely  lacking,  leaving  a  shallow  open 
concavity  in  front  of  base  of  supraorbital ;  postorbital  process  slender 
and  rod  like,  usually  free  from  skull  (but  rarely  attached  to  skull 
alongbase),with  the  posterior  tip  free,  except  in  old  individuals,  when 
it  often  touches  the  skull;  in  such  specimens  a  rod-like  anteorbital  pro- 
cess almost  equal  in  size  and  length  to  the  postorbital  extends  for- 
ward and  touches  the  skull,  thus  giving  completely  closed  anteorbital 
and  postorbital  slit-like  foramina  of  about  same  size ;  in  young  skulls 
supraorbitals  much  smaller  and  processes  shorter  and  slenderer  than 
in  the  adults;  jugals  in  adults  proportionately  heavy  with  no  well- 
marked  groove  or  pit ;  upper  outline  of  skull  high  arched  over  front 
of  braincase  and  curving  down  abruptly  over  occiput;  anteriorly  the 
slightly  curved  slope  descends  rapidly  from  frontal  region  to  tip  of 
rostrum;  basioccipital  small,  narrow,  and  trough-shaped;  palatal 
bridge  rather  narrow,  and  interpterygoid  fossa  unusually  broad  and 
deep;  lower  outline  of  rami  of  lower  jaw  strongly  convex,  thus 
raising  anterior  end  of  rami  free  from  plane  on  which  jaw  rests. 

Average  measurements  of  5  adults  from  Idaho  and  northern 
Nevada, — Total  length,  291 ;  tail,  18.8;  hind  foot,  71;  ear  from  notch, 
41.3.  Skull:  Basilar  length,  39.5;  length  of  nasals,  19.2;  breadth 
of  rostrum  above  premolars,  14.2 ;  depth  of  rostrum  in  front  of  pre- 
molars, 10.9;  interorbital  breadth,  12.3;  parietal  breadth,  23.4; 
diameter  of  bullae,  11.7. 

Remarks, — The  present  species,  when  in  young  or  adult  summer 
pelage,  is  not  very  different  in  general  appearance  from  several  of  the 
small  gray  cottontails,  though  the  short,  broad  ears  lined  with  con- 
spicuously long  gray  hairs  and  the  short  nearly  unicolored  tail  render 
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them  easily  separable.  The  summer  pelage  is  covered  with  a  decid- 
edly heavier  wash  of  black  than  appears  in  the  winter  pelage.  In  the 
winter  pelage,  however,  the  strange  drab  color  of  the  upperparts  with 
the  broad  woolly  ears  and  ochraceons  feet  make  a  ccMnbination  strik- 
ingly unlike  any  other  American  species.  The  type  appears  to  be  a 
young  of  the  year  changing  into  the  adult  winter  pelage,  but  with  the 
front  part  of  the  shoulders  and  top  of  the  head  still  in  the  summer 
pelage. 

The  skulls  from  Idaho,  Oregon,  and  northeastern  California  appear 
to  be  alike  and  differ  from  Nevada  specimens  in  being  slightly  smaller. 
This  difference  is  not  strongly  marked,  and  the  lack  of  a  proper 
series  of  adults  from  both  areas  renders  it  impossible  to  decide 
whether  this  difference  is  individual  or  geographic.  This  species  is 
one  of  the  rarest  and  least  known  of  American  rabbits,  and  much  re- 
mains to  be  learned  ccwiceming  its  distribution  and  habits.  Vernon 
Bailey  has  ascertained  that  it  often  digs  its  own  burrows.  It  is  the 
only  American  species  known  to  do  this.  It  has  two  annual  molts  like 
members  of  the  subgenus  Lepua. 

The  type  and  one  other  Idaho  specimen  collected  respectively 
September  16  and  22,  1890,  are  in  winter  pelage  which  has  just  been 
assumed  and  is  not  quite  completed  in  the  type.  Two  specimens  col- 
lected at  Paradise,  Nevada,  January  16  and  28, 1909,  are  in  faded  win- 
ter pelage.  A  series  of  ten  specimens  collected  at  Paradise,  Nevada, 
from  March  1  to  9,  1908,  are  in  full  smnmer  pelage  as  are  others 
from  Nevada  collected  in  August.  From  the  foregoing  dates  it 
appears  that  the  winter  pelage  is  assumed  in  September  and  lost  not 
later  than  some  time  in  February,  while  the  summer  pelage  is  assumed 
the  last  of  February  and  is  lost  early  in  September,  the  winter  pelage 
thus  lasting  about  five  and  the  summer  pelage  seven  months.  The 
winter  pelage  is  lost  at  an  earlier  date  than  in  any  other  American 
species  of  rabbit  which  has  two  annual  molts. 

Total  nimiber  of  specimens  examined  44,  from : 

Idaho:  Big  Lost  River  VaUey,  1 ;  Birch  Creek,  1 ;  Junction,  1 ;  Lost  River 

Mountains,  1;  Pahsimeroi  Valley,  2. 
Oresron:    Catalow  Valley,  2. 
California:    Goose  Lake,  1. 
Nevada:    Halleck,  10;  lone  Valley,  5;  Monitor  Valley,  2;  Paradise,  12; 

Reese  River  (lat.  39**  N.),  4;  Skelton,  2. 
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QeD.ua  BOMEBOIiA017S  ICerriam. 

ROMEROLAGUS  NBLSONI  Merriam. 

Mexican  Pygmy  Rabbit. 

(PL  XIII,  figs.  1,  2,  3.) 

Rofn€rolagu9  nelsoni  Merriam,  Proc.  Biol.  Soc.  Washington,  X,  pp.  173-174,  flg. 
33  in  text,  December  29,  1896.  Type  from  11,000  feet  altitude  on  north- 
west slope  Mount  Popocatepetl,  State  of  Mexico,  Mexico ;  No.  57949,  ^  ad., 
U.  S.  National  Museum  (Biological  Survey  collection) ;  collected  by  B.  W. 
Nelson  and  E.  A.  Goldman,  January  6,  1894. 

Geographic  distribution, — ^Middle  slopes  of  Popocatepetl  and  Iztac- 
cihuatl,  mainly  on  north  and  west  sides,  fronting  Valley  of  Mexico 
(see  fig.  19).  Vertical  range  from  about  10,000  to  12,000  feet;  zonal 
range  Canadian. 

General  characters. — 
Size  very  small;  next 
to  B.  idahoensis  small- 
est of  American  rab- 
bits; upperparts  dark 
brown ;  pelage  soft  and 
abundant;  ears  short 
and  rounded ;  hind 
feet  small  and  short: 
tail  absent. 

Color  in  fresh  winter 
pelage. — Entire  upper- 
parts,  including  ears, 
legs,  sides  of  head  and 
body,  nearly  uniform 
dark  grizzled  buffy 
brown  or  dull  cinna- 
mon brown ;  feet,  sides 
of  nose,  and  orbital 
areas  grayer;  nape  Isabella  color;  underside  of  neck  brownish  gray; 
rest  of  underparts  paler,  dingy  gray. 

Measurements — Type. — Total  length,  311;  tail  rudimentary;  hind 
foot,  53.  Averages  of  3  adults :  Total  length,  303 ;  tail  rudimentary ; 
hind  foot,  52.3 ;  length  of  ear  from  notch  in  dried  skin  averages  36, 
and  from  base  29  to  43. 

Skull. — ^Has  a  general  resemblance  in  form  to  typical  SylvUagvs 
but  approaches  Ochotona  in  form  of  interorbital  area  and  in  the 
backward  extension  of  jugal.  Skull  heavily  ossified ;  rostrum  rather 
long  and  pointed  with  straight  outlines ;  zygomatic  arch  heavy,  with 
posterior  end  of  jugal  extended  nearly  as  in  Ochotona;  supraorbital 
processes  broadly  attached  to  frontals  and  much  reduced  in  width; 
no  anterior  notch ;  postorbital  process  very  small,  short,  and  divergent. 


Fio.  19. — Distribution  of  the  Mount  Popocatei>etl  pigmy 
rabbit   (Romerolagus  neUoM). 
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inclosing  a  shallow  open  notch;  bony  palate  very  long;  interparietal 
distinct;  bullae  proportionately  large. 


8kuU  measurements. 


M 


Type  No.  57949  (6639). 
Ayera^e  of  8  adults  . . 


46.8 
46.2 


23.4 
2S.4 


14.3 
14.8 


11.8 
11.4 


10.0 
10.1 


2S.6 
22.8 


U.4 
10.9 


Remarks. — In  its  short  round  ears  and  absence  of  tail  this  curious 
little  rabbit  bears  an  interesting  external  resemblance  to  the  pikas 
(Ochotona).  From  its  similarity  in  form,  color,  and  texture  of 
pelage,  however,  it  appears  even  more  like  a  gigantic  short-bodied 
field  mouse  {MicrottLs).  The  resemblance  to  the  latter  is  heightened 
by  the  mode  of  progression  and  the  use  of  well-defined  runways  and 
tunnels,  which  form  a  network  of  roads  among  the  dense  growth  of 
grass  where  the  animals  live.  They  are  limited  to  a  very  restricted 
territory  on  the  slopes  of  the  two  great  volcanoes  which  rise  side  by 
side  on  the  eastern  border  of  the  Valley  of  Mexico,  and  even  there 
occur  only  in  areas  where  a  heavy  growth  of  coarse  sacaton  grass 
affords  shelter.  Like  field  mice,  they  are  mainly  crepuscular  and 
nocturnal,  but  sometimes  move  about  in  runways  by  day,  especially 
in  cloudy  weather. 

Total  number  of  specimens  examined  6,  from: 
Mexico  (Hexico):   Mount  Popocatepetl,  6. 

BIBLIOGBAPHY. 

The  first  American  rabbit  known  to  science  was  described  by 
Erxleben  in  1777,  under  the  name  Lepus  americanus.  At  intervals 
thereafter  a  few  others  were  described,  but  no  general  paper  on  the 
group  was  published  until  1837,  when  Bachman  recognized  7  species 
from  North  America.*  This  was  followed  two  years  later  by  a  much 
more  important  paper  from  the  same  author,  in  which  14  species 
were  ascribed  to  this  continent,  though  one  of  these,  i.  longicaudatua^ 
afterwards  proved  to  be  from  Africa.^  In  1848  Waterhouse  recog- 
nized 13  species,<^  and  a  little  In'. or  this  number  was  reduced  to  12  by 
Audubon  and  Bachman.* 

By  far  the  best  account  of  the  several  species  and  their  relation- 
ships published  up  to  that  date  was  by  Baird  in  1857,  when  he  recog- 

«  Joum.  Acad.  Nat.  Scl.  Philadelphia,  VII,  pp.  282-361,  1837. 

^  Ibid.,  VIII,  pp.  7&-101,  1830. 

^  Nat.  Hist.  Mamm.,  II,  pp.  101-145,  1848. 

*  Quadrupeds  of  North  America,  I,  II,  III,  1846-1854. 
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nized  13  species  and  gave  notes  on  various  others.®  Baird  was  the 
first  to  separate  the  rabbits  of  North  America  into  sections  or  groups, 
of  which  he  recognized  five,  designating  them  by  letter. 

In  1867  Gray  subdivided  the  genus  Lepua  into  seven  genera,  of 
which  three,  Hydrolagus^  SylvUagus^  and  Twpeti^  are  peculiar  to 
America,  and  the  original  genus  Lejma  is  circumpolar.^ 

Ten  years  later  Doctor  Allen  published  his  elaborate  monograph 
of  the  North  American  Leporidse,  in  which  the  number  of  species 
and  varieties  was  raised  to  18. 

For  a  period  of  some  years  after  the  publication  of  the  Allen  and 
Coues  monographs  of  North  American  Rodentia  in  1877,  American 
naturalists  seemed  to  think  that  little  was  left  to  learn  about  Amer- 
ican mammals,  and  I  find  only  a  single  title  to  cite  in  the  bibliography 
given  below  between  1877  and  1890.  Toward  the  end  of  the  eighties, 
however,  the  surprising  results  obtained  by  Doctor  Merriam  in  the 
recently  organized  work  of  the  Division  of  Economic  Ornithology 
and  Mammalogy,  afterwards  the  Biological  Survey,  awakened  nat- 
uralists to  the  remarkable  possibilities  in  what  proved  to  be  the 
almost  imknown  field  of  American  mammalogy.  The  important  titles 
bearing  on  the  Leporidee  of  North  America  increased  from  1  in  the 
thirteen  years  from  1877  to  1889,  inclusive,  to  66  in  the  nineteen  years 
between  1890  and  1908,  inclusive.  The  number  of  recognized  species 
and  subspecies  increased  in  the  same  period  from  13  to  97. 

The  following  tabular  arrangement  shows  the  species  and  sub- 
species recognized  by  the  principal  authors  up  to  1877 : 

List  of  species  of  American  rabbits  recognized  in  general  papers  on  the  group 

up  to  J8T7. 


Bachman,  1889. 
14  species. 

Waterhouse.  1848. 
12  species. 

Aud.  &  Bach., 
1861-1864. 
12  species. 

Baird,  1857. 
18q>eoie0. 

Allen,  1877. 
18  species  and  va- 
rieties. 

L.  glacialis 

glacialis 

glacialis 

glacialis 

var.  arcticos 

U  amerlcanua 

aznerlcaDus 

americanus 

americaniu 

ameilcaniis 

L.  campestris 

campestris 

campestris 

h.  townsendlL 

townsendii 

L.  califomicQS 

calif omicoH 

callfomicus 

califomicus 

califomlciis 

L.  rlcbardBonli 

L.  nlgricaudatns 

callotis 

callotis 

callotis 

yar.  callotis 

L.  longicaudatufl 

L.  aquaUcufl 

aquaticiis 

aqaaticQB 

aquaticus 

aqnatlCTU 

L.palufitria 

palustris 

palustriB 

palustris 

palustris 

L.  sylvaticuB 

sylvaticufl 

sylvatlcua 

sylvaticns 

sylraticus 

L.  nuttallii 

nuttaUii 

nuttallU 

nuttaUl 

L.  artemisla 

artemlsiee 

artemiaia 

artemisla 

L.  bttohmani 

ba<^imaiii 

bachmanl 

texlanus 

texianus 

trowbridril 
auduboDii 

var.  texianus 
trowbridgei 

var.  auduboni 

washingtonii 

var.  washlngtoni 
var.baiidi 
var.  virvlnianus 
graysoni 

var.  gabbi 

var.  arlzonse 

«  Mammals  of  North  America,  pp.  572-617,  1857. 

^  Ann.  and  Mag.  Nat.  Hist.,  ser.  3,  XX,  pp.  221-225,  1867. 
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In  Doctor  Allen's  Monograph  of  the  Rodentia,  cited  below,  ap- 
pears a  r&5um6  of  the  important  literature  he&ring  on  this  group  up 
to  and  including  1875.  I  have  brought  up  this  bibliography  from 
that  time  to  include  1908,  merely  listing  the  most  important  papers. 

1S77.  Allen,  J.  A.  Monographs  of  North  American  RodenUa,  II.  Leparidm^ 
pp.  267-878.  Lepus  sylvaticus  var.  arieoncs,  L.  hroHLiensia  var.  gabJti^ 
and  I/,  graysoni  are  first  described  here.  Pages  277  to  281  contain  a 
bibliographic  r^sum^,  extending  from  1766  to  1875. 

1884.  Mebbiam,  C.  Habt.  Mammals  of  the  Adirondacks,  pp.  305-311,  Septem- 
ber. Both  Lepus  americanua  and  L.  a,  virffinianus  are  considered 
residents  of  the  Adirondacks,  the  former  limited  to  the  higher  ele- 
vations. 

1890.  Meabns,  E.  a.  Descriptions  of  Supposed  New  Species  and  Subspecies  of 
Mammals  from  Arizona.  <Bull.  Am.  Mus.  Nat.  Hist.,  II,  pp.  277-307, 
February.  Contains  original  descriptions  of  Lepus  alleni  and  I/. 
tnelcMotis, 

1890.  THOMAS,  Oldfdcld.  On  a  Ck>llection  of  Mammals  from  C^itral  Vera 
Cruz,  Mexico.  <Proc  Zool.  Soc.  London,  pp.  71-76,  2  pl&,  June  1. 
Contains  the  original  description  of  Lepus  vercpcrucis  i=8ylvilagu9 
cunicularius  Waterh.). 

1890.  Mebbiam,  C.  Hart.  Mammals  of  the  San  Francisco  Mountain  Region. 
<N.  A.  Fauna  No.  3,  pp.  76-78,  September  11.  The  characters  distin- 
guishing the  Arizona  cottontail  from  the  eastern  or  Sylvaticus  group 
of  cottontails  are  set  forth  with  figures  of  its  head  and  skulL 

1890.  Allen,  J.  A.  Descriptions  of  a  New  Species  and  a  New  Sub^iecies  of 
the  Genus  Lepus.  <BulL  Am.  Mus.  Nat.  Hist.,  Ill,  pp.  159-160. 
October.  Original  descriptions  of  Lepus  cinerascens  and  Lepus  «. 
floridanus. 

1890.  Allen,  J.  A.     Notes  on  Collections  of  Mammals  made  in  Central  and 

Southern  Mexico,  by  Dr.  Audley  C.  Buller,  with  Descriptions  of  New 
Species  of  the  Genera  VespertUiOf  Sciurus,  and  Lepus.  <Bull.  Am. 
Mus.  Nat.  Hist.,  Ill,  pp.  175-194,  December.  Original  descriptions  of 
Lepus  insoUtus  and  Lepus  truei, 

1891.  Mebbiam,  C.  Habt.    Mammals  of  Idaho.     <N.  A.  Fauna  No.  5,  pp.  75-78, 

July  30.  Contains  original  description  of  Lepus  idahoensis  with  notes 
on  its  habits. 

1893.  Mebbiam,   C.   Habt.    Preliminary  Description   of  Four  New   Mammals 

from  Southern  Mexico,  collected  by  B.  W.  Nelson.  <Proc.  Biol.  Soc. 
Washington,  VIII,  pp.  143-144,  December  29.  Contains  original  de- 
scription of  Lepus  orizahw, 

1894.  Allen,  J.  A.    On  the  Seasonal  Changes  in  the  Varying  Hare   (Lepus 

americanus  Erxl.).  <Bull.  Am.  Mus.  Nat  Hist,  VI,  pp.  107-128, 
May  7.  A  detailed  account  showing  that  the  changes  in  color  of 
pelage  in  this  species  are  due  entirely  to  molts  which  occur  in  spring 
and  fall. 

1894.  Allen,  J.  A.  On  the  Mammals  of  Aransas  County,  Texas,  with  De- 
scriptions of  New  Forms  of  Lepus  and  Oryzomys,  <Bull.  Am.  Mas. 
Nat  Hist,  VI,  pp.  165-198  (author's  separates  published  May  31). 
Contains  original  description  of  Lepus  sylvaticus  mearnsi, 

1894.  Milleb,  Gebbit  S.,  Jr.,  and  Bangs,  Outbam.  A  New  Rabbit  from  Western 
Florida.  <Proc.  Biol.  Soc.  Washington,  IX,  pp.  105-108,  June  9.  The 
original  description  of  Lepus  paludioola. 
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1884.  Allen,  J.  A.  Descriptions  of  Five  New  North  American  Mammals. 
<BuIL  Am.  Mus.  Nat  Hist,  VI,  pp.  847-350  (author's  s^iarates  pub- 
lished December  7).  Contains  original  descriptions  of  Lepus  texi- 
anus  eremicus  and  Lepus  sylvatUms  pinetia, 

1895.  Bangs,  Outeam.  The  Geographical  Distribution  of  the  Eastern  Races  of 
the  Cotton-tail  (Lepus  sylvaticus  Bach.)  with  a  description  of  a  New 
Subspecies,  and  with  Notes  on  the  Distribution  of  the  Northern  Hare 
(Lepus  americanus  ErxL)  in  the  East  <  Proc  Bost  Soc.  Nat  Hist 
for  18^,  XXVI,  pp.  404-414,  1895.  Contains  the  original  description 
of  Lepus  sylvaticus  transitionalis  (=8ylvilagus  transitionalis)  and 
Interesting  notes  on  distribution  and  habits. 

1895.  Rhoads,  Samuel  N.  Notes  on  the  Varying  Hares  of  Washington  and 
British  Columbia  with  Description  of  a  New  Subspecies.  <Proc. 
Acad.  Nat  Sci.  Philadelphia,  pp.  241-243,  June.  Contains  original  de- 
scription of  Lepus  americanus  columbiensis, 

1895.  Allen,  J.  A.  List  of  Mammals  Collected  in  the  Black  Hills  Region  of 
South  Dakota  and  in  Western  Kansas  by  Mr.  Walter  W.  Granger,  with 
Field  Notes  by  the  CoUector.  <Bull.  Am.  Mus.  Nat.  Hist.,'  VII,  pp. 
259-274,  August  21.  Contains  original  description  of  Lepus  sylvaticus 
grangeri, 

1895.  Allen,  J.  A.    Descriptions  of  New  American  Mammals.     <Bull.  Am. 

Mua  Nat  Hist,  VII,  pp.  327-340  (author's  separates  published  Novem- 
ber 8).     Contains  original  description  of  Lepvs  aquaticus  attwateri, 

1896.  Palmeb,  T.   S.     The  Jack  Rabbits  of  the  United  States.     Bull.  No.  8, 

Division  of  Ornithology  and  Mammalogy,  U.  S.  Dept.  Agri.,  pp.  84, 
6  pis.,  2  text  figs.,  February.  An  account  of  the  habits  and  distribu 
tion  of  the  Jack  rabbits  in  relation  to  agriculture,  including  notes  on 
rabbit  drives. 

1896.  Rhoads,  Samuel  N.  The  Polar  Hares  of  ESastem  North  America,  with 
Descriptions  of  New  Forms.  < American  Naturalist,  XXX,  pp.  234- 
239,  March.  Original  descriptions  of  Lepus  arcticus  hangsii  and  I/. 
grcenlandicus. 

1896.  Meabns,  Edgab  A.  Preliminary  Diagnosis  of  New  Mammals  from  the 
Mexican  Boundary  of  the  United  States.  Proc.  U.  S.  National  Museum, 
XVIII,  pp.  443-447  (advance  sheets  published  March  25,  1896).  Con- 
tains original  description  of  Lepus  merriami, 

1896.  Meabns,  Edgar  A.  Preliminary  Description  of  a  New  Subgenus  and  Six 
New  Species  and  Subspecies  of  Hares  from  the  Mexican  Border  of  the 
United  States.  <Proc.  U.  S.  Nat  Mus.,  XVIII,  No.  1081,  pp.  551-565, 
June  24.  Contains  original  descriptions  of  the  subgenus  Macrotolagus 
and  of  Lepus  sylvaticus  holzncri^  L,  arizonw  major,  L,  arizonw  minor, 
L,  gaillardi,  L,  texianus  griscus,  and  L,  texianus  deserticola. 

1896.  Rhoads,  Samuel  N.  Synopsis  of  the  Polar  Hares  of  North  America. 
<Proc  Acad.  Nat  Sci.  Philadelphia,  pp.  351-376,  5  pis.,  August  4. 
A  monographic  revision  of  the  American  polar  hares. 

1896.  Bangs,  Outbam.  Some  New  Mammals  from  Indian  Territory  and  Mis- 
souri. <  Proc.  Biol.  Soc.  Washington,  X,  pp.  135-138,  December  28. 
Original  description  of  Lepus  sylvaticus  alacer. 

1896.  Mebbiam,  C.  Habt.  Rom^rolagus  nelsoni,  a  New  Genus  and  Species  of 
Rabbit  from  Mount  Poiwcatepetl,  Mexico.  <  Proc.  Biol.  Soc.  Washing- 
ton, X,  pp.  169-174,  December  29.  The  first  account  of  this  curious 
mammal,  with  notes  on  its  habits. 
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1897.  Meabnb,  Bdgab  A,  A  New  Subgenerlc  Name  for  the  Watw  Hares  (Efdro- 
laffusOrsj).  <  Science,  N.  S.,  V,  No.  114,  p.  803,  March  5.  Limnolagua 
Is  proposed  to  replace  the  preoccupied  Hydrolagua. 

1897.  Bditorial.  A  Remarkable  Rodent.  <  Natural  Science  (London),  X,  No. 
61,  p.  151,  March.  A  review  of  the  original  account  of  Romerolagus 
neUoni,  which  claims  it  is  the  *'  same  as  the  Lepus  diazi  in  the  cata- 
log of  the  Mexican  exhibit  at  the  Chicago  World's  Fair." 

1897.  Mebbiam,  C.  Habt.  Lepvs  hailet/if  a  New  Cottontail  Rabbit  from  Wyo- 
ming,    <  Proc.  Biol.  Soc.  Washington,  XI,  pp.  147-148,  June  9. 

1897.  TBOtTESSAKT,   E.   L.     Catalogus  Mamma  Hum   tam  ylventium  quam  fos- 

silium.  New  edition,  October.  The  new  subgenus  Microlagus,  based 
on  Lepus  cinerascena  Allen,  is  first  named  here  (p.  600),  and  53  species 
and  subspecies  of  North  American  rabbits  are  listed  and  ranges  giyea. 

1898.  Thomas,  Oldfield.    On  New  Mammals  from  Western  Mexico  and  Lower 

California.  <Ann.  and  Mag.  Nat.  Hist.,  ser.  7,  I,  No.  1,  pp.  40-46, 
January  1.    Original  description  of  Lepus  califomicus  xanti, 

1808.  Mebbiam,  C.  Habt.  Science,  N.  S.,  VII,  No.  158,  pp.  80-33,  January  7. 
k  review  of  a  new  edition  of  the  Catalogus  Mammalium,  Trouessart, 
Parts  II  and  III.  The  fact  that  Lepus  cinerascens  Is  probably  a  sub- 
species of  L,  trowhridgeii  {=J)aqhniani)  is  first  stated  in  this  review. 

1898.  Bangs,  Outbam.  The  Eastern  Races  of  the  American  Varying  Hare,  with 
a  description  of  a  New  Subspecies  from  Nova  Scotia.  <  Proa  BioL 
Soc.  Washington,  XII,  pp.  77-82,  March  24,  contains  original  descrip- 
tion of  L,  americanus  struthopus, 

1898.  Allen,  J.  A.  Descriptions  of  New  Mammals  from  Western  Mexico  and 
Lower  California.  <Bull.  Am.  Mus.  Nat.  Hist,  X,  pp.  143-158, 
April  12.  Contains  original  descriptions  of  Lepus  peninsularis,  Lepus 
cerrosensis,  and  Lepus  arizonw  conflnis, 

1898.  Thomas,  Oldfield.  Notes  on  Various  American  Mammals.  <Ann.  and 
Mag.  Nat.  Hist.,  ser.  7,  II,  pp.  318-820,  October  1.  The  name  Lepus 
nuttalH  is  erroneously  applied  to  the  cottontails  of  the  eastern  United 
States,  and  Lepus  nuttalli  tnallurus  is  proposed  to  replace  L,  sylvaticus 
Bach.,  1837,  which  latter  is  preoccupied  by  L.  borealis  sylvatiens 
Nllsson,  1882.  Lepus  bachmani,  by  examination  of  the  type  in  the 
British  Museum,  is  correctly  identified  as  the  Callfomian  species  com- 
monly known  as  X/.  trowhridgei,  thus  reducing  the  latter  name  to 
synonymy. 

1898.  Hebbera,  Alfonso  L.    Notas  Crfticas  acerca  del  Romerolagus  nelsoni. 

<La  Naturaleua  (Mexico),  ser.  2,  III,  Nob.  1  and  2,  pp.  84-37.  The 
author  attempts  to  prove  that  the  characters  of  Romerolagus  are 
identical  with  those  of  Lagomys, 

1899.  Allen,  J.  A.    Descriptions  of  Five  New  American  Rodents.     <Bull.  Am. 

Mus.  Nat.  Hist.,  XII,  pp.  11-17,  March  4.  Contains  original  descrip- 
tions of  Lepus  bishopi,  Lepus  americanus  phwonotus,  and  Lepus  fiori- 
danus  chapmani, 

1899.  Elliot,  D,  G.  Description  of  Apparently  New  Species  and  Subspecies  of 
Mammals  from  the  Indian  Territory.  <Fleld  Columbian  Mus.  PubL* 
Zool.  ser.,  I,  pp.  285-288,  May  24.  Original  description  of  Lepus  teh 
malemonus, 

1899.  MiLLEB,  GEBBrr  S.,  Jr.  A  New  Polar  Hare  from  Labrador.  <Proc.  Biol. 
Soc.  Washington,  XIII,  pp.  39-40,  May  29.  The  original  description  of 
Lepus  labradorius. 
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1899.  MiLLBB,  GsBBiT  S.,  Jr.  Descriptions  of  Six  New  American  Babbits. 
<Proc  Acad.  Nat  ScL  Philadelphia,  pp.  380-390,  October  5.  Contains 
original  descriptions  of  Lepus  aaellus,  L.  iHichmani  uherioolor^  L,  fiori- 
danu8  yucatanicus,  L.  floridanus  aubdnctuSt  L.  fiaridanus  oaniclunia, 
L.  floridanus  sanctidiegi. 

1899.  Mebsiam,  C.  Hakt.  Mammals  of  Shasta.  <N.  A.  Fauna  No  16,  pp. 
100-101,  October  28.  Ck>ntains  original  description  of  Lepus  klama- 
thensis. 

1899.  FoBSTTH  Major,  C.  I.    On  Fossil  and  Recent  Lagomorpha.     <Trans. 

Linnean  Soc,  ser.  2,  VII,  Zool.,  pp.  483-620,  with  plates.  A  general 
paper,  in  which  the  author  recognises  the  generic  rank  of  Romerolagus 
and  discusses  its  relationships. 

1900.  Bangs,   Outram.    A  New  Jack  Rabbit  from   Western   Mexico.     <New 

England  Zoological  Club,  I,  pp.  85-86,  February  28.  Original  descrip- 
tion of  Lepus  alleni  palitans, 

1900.  Mebbiam,  C.  Habt.  Descriptions  of  Twenty-six  New  Mammals  from 
4Jaska  and  British  North  America.  <Proc.  Washington  Academy  of 
Sciences,  II,  pp.  13-30.  March  14.  Contains  original  descriptions  of 
L'^pus  othus,  L.  poadromus,  L.  americanus  dalli,  and  L.  a.  macfarlani. 

1900.  MiLLEB,  Gebbit  S.,  Jr.  A  New  Subgenus  for  Lepus  idahoensis,  <Proc. 
Biol.  Soc  Washington,  XIII,  p.  157,  June  13.  The  original  publication 
of  the  subgenus  Brachylagus. 

1900.  Osgood,  Wilfred  H.  Mammals  of  the  Yukon  Region.  <N.  A.  Fauna  No. 
19,  Biological  Survey,  U.  S.  Dept  Agr.,  pp.  21-^5, 4  pis.,  October  6.  Con- 
tains the  original  description  of  Lepus  saliens, 

1900.  Stone,  Witmer.    Descripticms  of  a  New  Rabbit  from  the  Liu  Kiu  Islands 

and  a  New  Flying  Squirrel  from  Borneo,  <Proc.  Acad.  Nat.  ScL  Phil- 
adelphia, 1000,  pp.  460-463.  Directs  attention  to  resemblance  between 
Romerolagus  and  Caprolagus  Blyth,  and  recognizes  3  genera  in  the 
Leporidse,  viz,  Lepus,  Caprolagus,  and  Romerolagus, 

1901.  Blliot,  Daniel  Giraud.    A  Synopsis  of  the  Mammals  of  North  America 

and  the  Adjacent  Seas.  Field  Col.  Mus.  Publ.,  Zool.  ser,,  II,  pp.  I-XV, 
1-522,  with  numerous  plates  and  cuts.  This  is  the  first  general  work 
on  North  American  mammals  subsequent  to  the  Allen  and  Coues  mono- 
graphs in  1877,  and  recognizes  56  species  and  subspecies  of  rabbits 
north  of  the  Mexican  boundary. 
1901.  Bangs,  Outram.  The  Mammals  Collected  in  San  Miguel  Island,  Panama, 
by  W.  W.  Brown,  Jr.  <Amerlcan  Naturalist,  XXXV,  pp.  633-635,  fig. 
a  in  text,  August  22.  Contains  original  description  of  Lepus  (TapeU) 
incitatus. 

1901.  Nelson,  B.  W.    Note  on  the  Relationship  of  Romerolagus  nelsoni,  Mer- 

rlam.  <Sociedad  Clentlfica  ''Antonio  Alzate"  Revista  Cientlflca  y 
Bibliogr&ficn,  Mexico,  November  13.  Extract  from  letter  written  to 
Prof.  A.  L.  Herrera,  skulls  of  Lepus  /.  mallurus,  Lagomys  sohisticeps, 
and  Romerolagus  nelsoni  figured. 

1902.  Miller,  Gerrit  S.,  Jr.    A  New  Rabbit  from  Southern  Texas.     <Proc. 

Biol.  Soc.  Washington,  XV,  pp.  81-«2,  April  25.  The  original  descrip- 
tion of  Lepus  simplicicanus, 

1903.  Elliot,  D.  G.    A  List  of  a  Collection  of  Mexican  Mammals,  with  Descrip- 

tions of  Some  Apparently  New  Forms.  <  Field  Columbian  Mus.  PubL, 
Zoo),  ser..  Ill,  pp.  141-149,  March.  Original  description  of  Lepus  /. 
persultator. 
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1908.  Allen,  J.  A.  List  of  Mammals  Collected  by  Mr.  J.  H.  Batty  in  New 
Mexico  and  Durango,  with  Descriptions  of  New  Species  and  Subspecies. 
<Bull.  Am.  Mus.  Nat  Hist.,  XIX,  pp.  387-612,  November  12.  Con- 
tains original  descriptions  of  Lepus  texianus  mieropus,  Lepua  gaUlardi 
hattyij  and  Lepua  durangw, 

1903.  Elliot,  D.  G.    Descriptions  of  Twenty-seven  Appar«itly  New  Species  and 

Subspecies  of  Mammals.  <Field  Columbian  Mus.  Publ.,  Zool.  set.,  Ill, 
No.  14,  pp.  239-261,  December.  Contains  original  descriptions  of  Lepua 
laiicinctua,  L,  latUHnctiia  rufipea,  and  L,  laticinctua  perplicatua. 

1904.  Allen,  J.  A.    Mammals  from  Southern  Mexico  and  Central  and  Soutli 

America.  <Bull.  Am.  Mus.  Nat  Hist,  XX,  pp.  29-80,  February  29. 
Contains  original  descriptions  of  Lepua  ruaaatua  and  Lepua  parvulua, 

1904.  Nelson,  R  W.  Descriptions  of  Seven  New  Rabbits  from  Mexico.  <Proc. 
Biol.  Soc  Washington,  XVII,  pp.  103-110,  May  18.  Contains  the  orig- 
inal descriptions  of  Lepua  inaonua,  Lepua  verwcrucia  pad/icua,  Lepus 
fioridcmua  connectena,  Lepua  fioridanua  chiapenaia,  Lepua  arieofMB 
goldmani,  Lepua  featinua,  Lepua  merHami  altamirw. 

1904.  Lyon,  Mabcub  Ward,  Jr.  Classification  of  the  Hares  and  Their  Allies. 
<Smithsonian  Miscellaneous  Collections  (Quarterly  Issue),  XLV,  Na 
1456,  pp.  821-447,  with  plates,  June  15.  This  excellent  paper  includes 
a  comprehensive  account  of  the  genera  and  subgenera  of  the  North 
American  rabbits  with  plates  and  descriptions  of  their  osteological 
cliaractera  Five  genera  and  three  additional  subgenera  from  North 
America  are  recognized,  one  of  which,  PcscUolagua,  is  first  described 
here,  and  Brachylagua  is  raised  from  subgeneric  to  generic  rank. 
These  groups  ^re  as  follows :  1.  Genus  Lepua,  including  the  subgenera 
Lepua  J  Macrotolagua,  and  Pwcilolagua;  2.  Goius  RyMlagua,  including 
the  subgenera  Sylvilagua  and  Microlagua;  and  the  genera,  3,  Limnola- 
gua;  4.  Brachylagua;  5.  Romerolagua, 

1904.  MEBBLA.M,  C.  Habt.  Jack  Rabbits  of  the  Lepua  campeatria  group. 
<Proc.  Biol.  Soc.  Washington,  XVII,  pp.  131-133,  July  14.  A  revision 
of  this  group  in  which  L.  townaendi  is  reinstated  as  distinct  from 
campeatria  and  a  new  subspecies,  L,  c.  aierrce,  is  described. 

1904.  Mesbiam,  C.  Habt.  Unrecognized  Jack  Rabbits  of  the  Lepua  tesianua 
group.  <Proc.  Biol.  Soc.  Washington,  XVII,  pp.  135-138,  July  14. 
Original  descriptions  of  Lepua  tularenaia  and  Lepua  tewianua  toaUa- 
walla.  The  name  Lepua  richardaoni  Bachman  is  revived  for  certain 
jack  rabbits  about  the  borders  of  the  San  Joaquin  Valley,  California. 

1904.  B2LLI0T,  Daniel  Gibaitd.    The  Land  and  Sea  Mammals  of  Middle  America 

and  the  West  Indies.  Field  Col.  Mus.  Publ.,  Zool.  ser.,  IV,  pt  1,  pp. 
i-xxi,  1-439,  1-xlix,  with  numerous  plates  and  cuts.  This  work  recog- 
nized 44  species  and  subspecies  of  rabbits  in  the  region  betweei 
Panama  and  the  southern  border  of  the  United  States,  25  of  which 
are  additional  to  the  56  recognized  by  the  same  author  from  the 
region  north  of  Mexico  in  his  Synopsis  of  the  Mammals  of  North 
America,  thus  making  a  total  of  81  species  and  subspecies  of  rabbits 
l)etween  Panama  and  the  Arctic  regions. 

1905.  Bailey,  Vebnon.    Biological  Survey  of  Texas.     <North  American  Fauna 

No.  25,  pp.  151-161,  October  24.  Contains  original  description  of  Lepua 
robuatua  and  extended  notes  on  distribution  and  habits  of  10  species 
and  Bubiq)ecles  of  rabbits  in  Texas. 
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1907.  Osgood,  Wilfred  H.  Some  Unrecognized  and  Misapplied  Names  of  Amer- 
ican Mammals.  <Proc.  Biol.  Soc.  Washington,  XX,  pp.  43-52,  April 
18.  Lepus  cunicularius  Waterhouse,  by  examination  of  the  typ^» 
proved  to  be  the  same  as  L.  vercecrucis  Thomas,  which  It  antedates. 

1907.  Nelson,  R  W.  Descriptions  of  New  American  Rabbits.  <Proc.  Biol. 
Soc.  Washington,  XX,  pp.  81-84,  July  22.  Contains  original  descrip- 
tions of  Lepua  califomicus  magdalenw,  Sylvilagua  cognatua,  B.  flori- 
danus  similis,  8.  fioridanus  restrictus,  8,  auduhoni  vallicola,  8,  audu- 
honi  cedrophUua,  8.  auduhoni  neomexicanua,  8.  auduhoni  warreni, 
8ylvilagua  manauetua,  8,  hachmani  exiguua, 

1907.  Nelson,  E.  W.    Descriptions  of  two  New  Subspecies  of  North  American 

Mammals.  <Proc.  Biol.  Soc.  Washington,  XX,  p.  87,  December  11. 
Contains  the  original  description  of  Lepua  hairdi  caacadenaia. 

1908.  Lantz,  D.  E.    The  Rabbit  as  a  Farm  and  Orchard  Pest.    Yearbook  U.  S. 

Department  of  Agriculture  for  1907,  pp.  329-342,  published  July  27, 
1908.  A  general  account  of  the  relations  of  rabbits  to  agriculture  In 
the  United  States  based  on  data  gathered  by  the  Biological  Surrey. 
Reprinted  and  issued  as  a  s^arate. 

3.908.  Allen,  Dr.  J.  A.  Mammals  from  Nicaragua.  <Bull.  Am.  Mus.  Nat. 
Hist,  N.  Y.,  XXIV,  pp.  647-670,  October  13,  1908.  Contains  original 
description  of  Lepua  gahhi  tumacua  [=  SylvUagua  gahhi]  and  the  first 
record  of  8ylvilagua  fioridanua  chiapenaia  from  Nicaragua. 

1908.  Pbeble,  £.  a.  a  Biological  Investigation  of  the  Athabaska-Mackaizie 
Region,  North  American  Fauna  No.  27,  pp.  199-208,  October  28.  Con- 
tains good  accounts  of  the  distribution  and  habits  of  the  Varying  and 
Arctic  hares  with  a  specially  valuable  contribution  to  the  life  history 
of  L.  a.  americanua. 

190a  Fleming,  J.  H.  The  Cottontail  Rabbit  In  Ontario.  <  The  Ottawa  Natu- 
ralist, XXII,  pp.  158,  159  (map),  November  2.  OiTes  notes  on  recent 
extensions  of  range. 
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PLATE  n. 

(Natural  size.) 

Fio.  1,  Lepvs  americanus  virginianus  Harlan.      $    ad.     Gold,  Pennsylvania. 
(No.  898,  Carnegie  Mus.) 
2.  Leptis  americanua  virginianus  Harlan.      $    ad.     Gold,  Pennsylvania. 

(No.  899,  Camegle  Mua) 
8.  Lepu8  amei^icanus  virffinianu8  Harlan.      $    ad.     (k»ld,  Pennsylvania. 
(No.  900,  CJamegie  Mus.) 
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Plate  II. 


1,  2,  3.    Skulls  of  Lepus  americanus  virginianus  showing  Individual  Variation. 
8r>r>[)r)— No.  2t)— 09 lo 
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PLATE    III. 

Fig.  1.  Lepus  calif omicus  xanti  Thomas.     ^  ad.     Cape  St.  Lucas,  Lower  Cali- 
fornia, Mexico.     (No.  146579,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.? 
2.  Lepus  insularis  Bryant.      S    ad.     Espiritu   Santo  Island,   Ix»wer  Cal:- 
fomia,  Mexico.     (No.  1470()1,  U.  S.  Nat  Mus.,  Biological  Survey  ColLr 
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Plate  III. 


1 .  Skin  of  Lepus  californicus  xanti;  2.  L.  insularis. 
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PLATE  IV. 

(Natural  size.) 

Fig.  1.  Lcpus  gromlandicus  Rhoads.     $    ad.     Ellesmere  Land,  April  24,  1901. 
(No.  12G169,  U.  S.  Nat.  Mus.) 

2.  Lcpus  arctwus  Ross.     Ad.     Fort  Chlmo,  Ungava,  Canada.     (No.  23132, 

U.  S.  Nat.  Mns. ;  type  of  L.  a.  lahradorius  Miller.) 

3.  Lepua  campestris  Bachm.    Ad.     Fort  Meade,  North  Dakota,  June  1, 1894. 

(No.  87450,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 
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Plate  IV. 


&RULLS  OF   LEPUS  I  subgenus  LePUSI. 
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PIATE  VI. 

^Natural  size.) 

Figs.  1,4.  Lepus    americanus    Erxleben.      $    ad.      Fort   Chipewyan,    Alberta, 
Canada,  May  29,  1901.     (No.  116268,  U.  S.  Nat.  Mus.,  Biological 
Survey  Coll.) 
2,5.  Lepus  tcashingtoni   Baird.     Ad.     Neah   Bay,   Washington,   May  29, 
1897.     (No.  88722,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 
3.  Lepus   bairdi  Hayden.      $    ad.     Lake  Fork,   Wyoming,  August  23, 
1893.     (No.  55834,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 
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Plate  VI. 


Skulls  of  Lepus  (subgenus  Lepus). 

1.  4.  L.  americanus;  2,  5.  L.  washinRtoni;  3.  L.  bairdi. 
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PLATE  VII. 

(Natural  size.) 

Fig.  1.  Lcpus  califomicus  Gray.     S  ad.     Marysville  Buttes,  California,  Decern 
ber  18,  1904.     (No.  135410,  U.  S.  Nat.  Mus.,  Biolopiail  Survey  Coll.) 

2.  Liiius  caHfoin'wuH  richardmni  Bachman.     $  ad.    Alila,  California,  Octo- 

ber 25,  1900.     (No.  120334,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

3.  Lcpus  callotis  Wagler.     $  ad.     Cuernavaca,  Morelos,  Mexico,  January  9. 

1893.     (No.  51119,  U.  S.  Nat.  Mus.,  Biological  Survey  (>)11.) 

4.  Lcpus  allcni  Mearns.    Ad.     La  Osa,  Pima  County,  Arizona,  December 

2(5,  1893.     (No.  59220,  U.  S.  Nat.  Mus.) 
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PtATE  VII 


Skulls  of  Lepus  tsueoeNUS  Macrotolagus). 
L.  iMilifttfiUiijs;  ^.  L,  c.  rlchnndwiii;  a.  L.  mllotis;  4.  1,.  ftUmiL 
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PLATE  VIII. 

(Natural  size.) 

Fig,  1.  Lepus  calif omicus  Gray.     $  ad.    Marysville  Buttes.  California,  Deceiri 
ber  IS,  1904.     (No.  135410,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

2.  Lcpus  californicus  riehardsoni  Bachiiian.     9  ad.    Alila,  California,  Oclt^ 

ber  25,  1900.     (No.  120334,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.  • 

3.  Lepus  caUotis  Wagler.     $  ad.    Cuemavaca,  Morelos,  Mexico,  January 

9,  1S93.     (No.  51119,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

4.  Lepus  alleni  Mearns.    Ad.     La  Osji,  Pima  County,  Arizona,  DecemtK-. 

20,  1893.     (No.  5922(5,  V.  S.  Nat.  Mus.) 
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Plate  VIII. 


Skulls  of  Lepus  (subgenus  Macrotolagus). 
1.  Lepus  falifc)rnicu.M:  2.  L.  c.  richardsoui;  3.  L.  callotis;  4.  L.  allenL 
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PL.VTE  IX. 

(Natural  size.)    • 

Fig.  1.  8ylvilagu8    transitionalis    Bangs.     $    ad.    Wilmington,    Massachusettg, 
March  23,  1896.     (No.  77104,  U.  S.  Xat.  Mus..  Biological  Survey  Coll. 

2.5.  8.   floridanus   Allen.      $  ad.     Fort    Kissinimee,    Florida,    February   19 

1S94.     (No.  (54044.  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 
3.  8,  floridanus  chapmani  Allen.     9  ad.    Corpus  Christi,  Texas,  August  21, 
1902.     (No.  120190,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

4.6.  8.  floridanus  yucatanicus  Miller.      9    ad.     Progreso,   Yucatan,  Mexico, 

February  24,  1901.     (No.  10S1S5,  U.  S.  Nat.  Mus.,  Biological  Survey 
(\)1I.) 
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Plate  IX. 


Skulls  of  Sylvilagus  (subgenus  Sylvilagus). 

1.  S.  transitioTialis;  '2.  5.  S.  floridanus;  3.  S.  f.  chapmani;  4,  6.  S.  f.  yuciitaiiicus. 
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PLATE  X. 

(Natural  size.) 

Figs,  If  4,  Sylvilagus  floridanus  holzncri   Mearns.    AiL     Iluachuca   Mountains 
Arizona.     (No.  58937,  U.  S.  Nat.  Mus.;  type.) 
2.  S,  nuttalli  pinctis  Allen,     9  ad.     Hualpal  Mountains,  Arizona,  July  7 
1902.     (No.  117495,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 
3,5.  8.  nuttaUi  Bachm.     9  ad.    Touchet,  Washington,  Sei)teml>er  11.1890, 

(No.  31113,  r.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 
6,7.  8,  hachmani  Waterhouse.     San  Luis  Obisi>o,  California,  January  22. 
1892.     (No.  44416,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 
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Plate  X. 


Skulls  of  Sylvilagus  (subgenus  Sylvilagus). 

1,  4.  S.  floridanus  holzneri;  2.  S.  nuttalli  pinetis;  3,  5.  S.  nuttalli;  6,  7.  S.  bachmani. 
85595— No.  29— Ot) 20 
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PIATE  XL 

(Natural  size.) 

Figs.  1,  5.  Sylvilagus  auduJxmi  Balrd.     $    ad.    Chlco,  California,  August   I 
1904.     (No.  133402,  U.  S.  Nat.  Mus.,  Biological  Survey  CJoU.) 

2.  8.  auduhoni  arizonw  Allen.     3  ad.    Heals  Spring,  Arizona,  July  ■'^■ 

1902.     (No.  117487,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 

3.  8,  auduhoni  parvulus  Allen.     $   ad.     Irolo,  Hidalgo,  Mexico,  Apr« 

4,  1893.     (No.  53316,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 
4,  6.  8,  auduhoni  haileyi  Merriam.     $   ad.    Wamsutter,  Wyoming,  Ju^ 
31,  1907.     (No.  150437,  U.  S.  Nat  Mus.,  Biological  Survey  Coll.) 
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Plate  XI. 


Skulls  of  Sylvilagus  (subgenus  Sylvilagus). 

1,  5.  S.  auduboni;  "2.  S.  a.  arizonae;  3.  S.  a.  parvuliLs;  4,  6.  S.  a.  baileyi. 
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PLATE  XII. 

(Natural  size.) 

FiQS.  1,  4.  Sylvilagus  minensis  Thomas.    Ad.     Chapada,  Matto  Grosso,  Brazil. 
May,  1883.     (No.  113,432,  U.  S.  Nat.  Mus.) 

2,  5.  8.  gabbi  Allen.    Ad.    Talamanca,   Costa   Rica.     (No.  fli?!,  U.   S. 

Nat.  Mus.;  type.) 

3,  6.  fif.  palustris  Bachm.     9  ad.     Rlceboro,  Georgia,  April  8.  1892.     (No 

45502.  U.  S.  Nat.  Mus.,  Biological  Survey  Coll.) 
7.  8,  insonus  Nelson.     $    ad.     Omilteme,  Guerrero,   Mexico,  May  20 
1903.     (No.  126878,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll. ;  type.) 
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Plate  XII. 


Skulls  of  Sylvilaqus  (subgenus  Tapeti). 

1,  4.  S.  minensis;  2,  5.  8.  gabbi;  3,  6.  S.  palu.stris;  7.  S.  insonus. 
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PLATE  XIII. 

(Natural  size.) 

Figs.  1,  2,  3.  Romcrolagua    nclsoni    Merriam.      $    ad.      Mount    PopocatepetL 
Mexico^  January  6»  1894.     (No.  57052,  U.  S.  Nat.  Mus.,  Blolo:. 
leal  Survey  Coll.) 
4,  5,  6.  BrachyUiguH  ulahocnsis  Merriam.     $  ad.     Halleck,  Nevada,  Jui-  = 
30,  1893.     (No.  54511,  U.  S.  Nat.  Mus.,  Biological  Survey  Coll. ; 
7,  8.  Sylvilagus  cunicularins  (Water house).     $  ad.    Las  Vlgas,  Vem 
Cruz,  Mexico,  June  9,  1893.     (No.  54208,  U.  S.  Nat  Mus..  Bi-. 
logical  Survey  Coll.) 
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Plate  XMI. 


Skulls  of  Romerolaqus,  Brachylagus,  and  Sylvilagus. 

1,2,3.  Romerolagus  nelsoni;  4,5,6.  Brachylagus  idahoeiisis;  7,8.  Sylvilagus  cunicularius. 
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[New  names  in  bold-face  type ;  synonyms  in  italics.] 


Agriculture,   relations   of  rabbits,   11-13. 
alaccr,  Ltptis,  174. 

SylvllaRiis,    174-176. 
Albinism,    2«. 
alleni,  Lepus,  117-118. 
altamira*,  I.epus,  124-125. 
amerlcanus,  Lepus,  87-Hl). 
atjuaticus,  Lepua,  270. 

Sylvllagus,  44,  270-273. 
Arctic  hares,  :J8.  30.  r>i)-72. 
arcticuB,    Lepus,    61-4J4. 
arizona",  Lvpus,  222. 

Sylvllagus,  222-225. 
arU'iniHia,  Lepus,  201. 
aselius,  Lepus,  150-151. 
attiratrti,  Lvptis,  271. 
auduboni,  Lepus,  214. 

SylvIlHKUS,  214-210. 
aztccHS,LfpHH,  187. 

SylvilaRus,  187-188. 

B. 

hai'hmanl,  Lepus,  247. 

Sylvllagus,  247-250. 
bailcyi,  Lepus,  232. 

Sylvllagus,   232-234. 
bairdi,  Lepus,   109-112. 
bangsl,  Lepus,  t>4-05. 
battyi,  Lepus.  121-122. 

MiirvotolayuH,  121. 
bcnnetti,  l^pus.  130-137. 
Itibliography,  280-287. 
bishopi,   Lepus,  97-98. 
horvalls,  Lepus,  02. 
Brachylagus,  genus,  37,  46,  275-278. 
Brachylagus  idahoensis,  275-278. 
brasiliensis,  Lepus,  45,  259. 

Sylvllagus,  44,  45,  257. 
Brush  rabbits,  41,  42.  245-257. 

C 

caJifornica,  Lepus,  129. 
californicus,  Lepus,  129-132. 
callotis,   Lepus,   122-124. 
campestrls,  Lepus,  74-78. 
cnniclunis,  Lepus,  176. 
canus,  Lepus,  65-67. 
Caprolagus,  15. 
cascadensis,  Lepus,  112-114. 


cedrophllus,  Sylvllagus,  220-230. 
eeirosenftis,  Lepus,  255. 

Sylvllagus,    255-256. 
rhapmani,  Lepus,  176. 

Sylvllagus,  14. 176-178. 
chiapcnsis,  Lepus,   189. 

Sylvllagus.  189-190. 
cincrascens,  Lepus,  252. 

Sylvllagus.  252-253. 
eognatus,  Lepus,  191. 

Sylvllagus.  191-193. 
<'olor  distribution.  24-26. 
columblensis,  Lepus,  102-104. 
conftnis,  Lepus,  220. 

Sylvllagus,  220-221. 
ettunectetis,  Lepus,  185. 

Sylvllagus,  185-186. 
Cottontails,  41,  42.  159-245. 
eastern,  159-199. 
Mexican,  238-245. 
Rocky  Mountain,  199-211. 
western,  211-237. 
cunicularius,  Lepus,  239. 

Sylvllagus,  239-241. 
vuni<:ulus,  Lepus,  13. 

Oryctolagus,  13. 


dalli,  Lepus,  100-102. 
deserticola.  Lepus,  137-140. 
Dichromatism,  26. 
IHscases,  23. 
nistributlon.  15-21. 
(louglasii,  Lepus,  270. 
durangw,  Lepus,  178. 

i^Ulvilagus,  178. 


I 


cdxcdrdsi,  Lepus,  157. 
Epidemics,  23-24. 
eremleus,  I^pus,  140-141. 
exlguus,  Sylvllagus.  254. 

festlnus,  Lepus,  151-152. 
flavlgularis,  Lepus.  125-126. 
floridanus.  Sylvllagus,  164-165. 


gabbi,  Lepus*  259. 

Sylvllagus,  259-261. 
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paillardi,   Lepus,  120-121. 

(Jenora,    15,   37. 

(leographlc  distribution,  15-21. 

variation,  34-37. 
ylacialis,  Lcpua,  61. 
f/oMmani,  Lepus,  225. 

Sylvilagiis.  225-220. 
yi  angeH,  Lepus,  204. 

Syivilasrus.  15.  204-207. 
graysoni,  Lepus,  244. 

Sylvilagus.  244-24,%. 
yriseus,   Lepus,   142. 
groenlandicus,  r^epua,  07-09. 

H. 

Habits,  21. 

Hare  and  rabbit,  use  of  names.  13. 

hulzneri,  Lepus,  178. 

Sylvllagus.  178-180. 
hudsonins,   l^pus,  87. 
Uydrolagus,  44. 


Idahoensls,  Bracbylagus,  275-278. 

Lepus,  275. 
Idaho  pygmy  rabbit,  40,  275-278. 
iticitatns,  LeptiM,  201. 

Sylvilagus,  201-262. 

Tapeti,  201. 
insoHtus,  Lepus,  243. 

Sylvllagus,  243-244. 
ivsonus,  Lepus,  204. 

Sylvllagus,  204-265. 
insularis,  Lepus,  150-158. 

J. 

Jack  rabbits,  38,  72-84,  115-158. 

black-tailed,  40,  lir.-l.'S. 
gray-sided,  41, 120-158. 
white-sided,  41,  115-120. 
whitotalled,  39.  72-84. 

TC. 

Keys  to  species  and  subspecit»s,  49-.'S9. 
klamathensis,   Lepus,  107-109. 

I.. 

lahradorius,  Lepus,  01. 
laticinctuft,  Lepus,  222. 
Lepus.  genus,  37,  38-41,  59-158. 

subgenus,  37,  39-40.  59-114. 
Lepus  alaccr,  174. 

alleni,    117-118. 

altaralrne,  124-125. 

americanuH,  87-89. 

amerlcanus  group,  84-114. 

arctieus.  01-04. 

arctk'us  group,  59-72. 

avizorKP,  222. 

arlemisia,    201. 

asellus,  150-151. 

attirateri,  271. 


Lepus  auduboni,  214. 
aztecus,  187. 
bachmani,  247. 
haileyi,  232. 
balrdi,   109-112. 
bangsi,  64-65. 
battyi,  121-122. 
bennetti,  136-137. 
bishop!.  97-98. 
horealis,  92. 
hrasiUcnsis,  45,  259. 
californlcus,   129-LTJ. 
californicus  group.   12ri-l.'8. 
callotis,  122-124. 
callotis  group,  115-120. 
campestris,  20,  21,  74-78. 
campestris  group,  72-84. 
caniclunis,  170. 
canus.  65-67. 
cascadensls.  112-114. 
cenosensis,  255. 
chapmani,  176. 
chiapensis,  189. 
cinerascens,  252. 
cognatus,  191. 
columbiensls,  102-104. 
conflnis,  220. 
conneclens,  185. 
cunicularius,  2.39. 
cuniculus,  13. 
dalii,  100-102. 
desertlcola,   137-140. 
douglasU,  270. 
duranga,  178. 
edwardsi,  157. 
eremicus,  140-141. 
festlnus,    151-152. 
flavigularis.  125-126. 
floridanus,  164. 
gahhi,  259. 
gaillardi.  120-121. 
glaciaJis,  61 
goldmani,  225. 
grangeri,  204. 
graysoni,  244. 
griscus,  142. 
groenlandlcus,  67-69, 
hoJzneri,  178. 
Jtudsonius,  87. 
idahoensis,  275. 
ineitatus,  261. 
iusoUtus,  243. 
insonus,  264. 
insularis,  166-158. 
klamathensis,  107-109. 
lahradoiHus,  61. 
Jaticinotus,  222. 
macfarlani.  98-100. 
magdalenff,    154-15.". 
major,  222. 
manuru*,  166. 
martlrensis,  152-154. 
mearnsi,  169. 
melanotis,  140-148. 
merrlami,  148-150. 
mericanus,  122. 
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Lepus  micropus,   142. 

minor,  226. 

nanus,  87. 

nigricavdatus,  122. 

nutiallii,  201. 

orisabw,  183. 

othus,  69-70. 

paciflcu8,  242. 

palitans,  118-119. 

paludicola,  269. 

palustria,  266. 

parrii{u«,  236. 

penin«u2ari«,  255. 

perplicatua,   204. 

per«tt/tator,  183. 

pba^ODOtus,  95-96. 

pinetis,   207. 

poadromus,  71-72. 

ricbardsoni,  133-136. 

rigidus,  178. 

ro6u«tu9,  194. 

russatua,  186. 

aaZicnA,  98. 

aanctidiegi,  218. 

8lerr»,  82-84. 

simplicicanua^  176. 

struthopus,   90-92. 

«ubeinctu«^  180. 

sylvaticus,  166. 

tapeti,  45. 

telmalemonua,  271. 

tezianus,  142-146. 

tlmldus,  13,  38. 

townsendl,   78-82. 

transitionalis,  195. 

irowbridgei,  247. 

/rwei,  262. 

tuJarcnsia,  134. 

<umacu«,  259. 

uhericolor,  250. 

rcrcccrucfe,  239. 

YlrglnlaDUs,  92-95. 

wallawalla,    132-133. 

wardii,  92. 

wasbingtoni,    105-107. 

xaDtl,    155-156. 

yucatanicus,   190. 
Limnolagus,  37,  44. 
Itttoralts,  SylTila^aM,  273-275. 

]VI. 

mncfarlanl,  Lepus,  98-100. 

Macrotolagus,  subgenus,  37,  40-41,  115-158. 

MacroiolaguB  hattyi,   121. 

micropus,  142. 

palitans,    118. 
magdalenie,  Lepus,  154-155. 
major,  Lepun,  222. 
mallurus,  Lepus,  166. 

Sylvllagus,    15,  41,  166-160. 
mnnsuetus,  Sylvllagus,  256-257. 
martlren«ls,  I^epus,  152-154. 
mearnsi,  Lepus,  169. 

Sylvllagus,   169-172. 
Melanism,  26. 
melanotis,  Lepus,  146-148. 


merriaml,  Lepus,  148-150. 
mexicanus,  Lepus,  122. 
Microlagus,  37,  42. 
mia'opus,  Lepus,  142. 

Macrotolagus,  142. 
minor,  LepuSt  226. 

Sylvllagus,    226-229. 
Molts,  29-32. 

nanus,  Lepus,  87. 

nelsonl,   Romerolagus,   279-280. 

neomexleanus,  Sylvllagus,  234-236. 

Nesolagus,   15. 

nigricaudatus,  Lepus,  122. 

nuttalll,  Sylvllagus,  201-204. 

nutiaUii,  Lepus,  201. 

O. 

Oryctolagus,  15. 

cunlculus,  13. 
orisahw,  Lepus,  183. 

Sylvllagus,   183-185. 
otbus,  Lepus,  69-70. 


pa cificus,  Lepus,  242. 

Sylvllagus,  242. 
palitans,  Lepus,  118-119. 

Macrotolagus,  118. 
paludicola,  Lepus,  269. 

Sylvllagus,  269-270. 
palustris,  Lepus,  266. 

Sylvllagus,  22,  266-269. 
parvulus,  Lepus,  236. 

Sylvllagus,  236-237. 
Pelage,  character,   27-29. 

differences  due  to  age,  28. 

molts   and   other   seasonal   changes, 

29-32. 
peninsularis,  Lepus,  255. 

Sylvllagus,   255. 
PentalagU8,   15. 
ptrplicatus,   Lepus,   204. 
persultator,  Lepus,  183. 
pbseonotus.  Lepus,  95-96. 
pinetis,  Lepus,  207. 

Sylvllagus,  207-211. 
poadromus,  I>epu8,  71-72. 
Pwcilolagus,  37,  39. 
I'opocatepetl  rabbit,  46.  279-280. 
Pronolagus.    15. 

R. 

Rabbit,  use  of  names  hare  and,  13. 
rcstrictus,  Sylvllagus,  181-183. 
ricbardsoni.  Lepus,  133-136. 
rigidufi,  Lepus,   178. 
robustufi,  Lepus,  194. 

Sylvllagus,  194-195. 
Uomerolagus.  genus,  37,  46-47,  279-280. 
Romerolagus  nelsonl,  279-280. 
russatuSj,  Lepus,  186. 

Sylvllagus,  186-187. 
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$a1irn8,  Lepiis,  08. 
$anctidiegi,  Lepun,  218. 

SylvIIafius,  218-220. 
•lerrap,   I^pus,   82-84. 
Bimills.  Sylvllagiis,  172-174. 
siniplicicanufi,  Lepus,  176. 
Rkull  characters  and  variation,  33. 
Snowshoe  rabbits,  84-114. 
struthopuH,  I^pus,  90-92. 
subcinctufi,  Lepufi,  180. 

8ylvllagu8,  180-181. 
Subgenera,  37. 

Swamp  rabbits,  41,  44,  257,  205-275. 
sylvaticuH,  Lepus,  166. 
Sylvilagus,  genus,  37,  41-46,  159-275. 

subgenus,  37,  42-44,  159-257. 
Sylvilagus  alacer.   174-176. 

aquaticus,  44,  270-273. 

arizona»,  222-225. 

auduboni,    214-216. 

auduboni   group,  211-237. 

aztecua,  187-188. 

bachraani.  247-250. 

baclimani  group.  245-257. 

balleyi,   232-234. 

brasiliensis.  44.  45,  257. 

CPdrophllus.  229-230. 

corrosensis,    255-256. 

cliapmani,    14,   176-178. 

chlapensis,   189-190. 

cinerascens,  252-253. 

cognatus,  191-193. 

confinis,  220-221. 

connectens.   18.5-186. 

cunlcularius,   239-241. 

cunicularius  group,  2.38-245. 

OuramjiT,   178. 

exiguus,  254. 

floridanus,    164-16.5. 

floridanus  group,  159-199. 

gabbl,   259-201. 

gabbi  group,  257-265. 

gold  man  i,  225-226. 

grangerl,  15,  204-207. 

graysonl.  244-245. 

holzneri,    178-180. 

incltatus,   261-262. 

Insolitus,  243-244. 

insonus,    264-265. 

littoraliM,  273  275. 

malhirus,  15,41,166-169. 

mansuetus,  256-257. 

mearnsl,  15,  169-172. 

minensis,   45. 

minor,  226-229. 

neomexicanus,   234-236. 

nuttain,   201-204. 

nuttalll  gioup,  199-211. 

orlza^ffi,  183-185. 

paclficus,  242. 

paludlcola,   269-270. 

palustrls,  22,  266-269. 

palustris  group,  265-275. 


Sylvilagus  parvulus,  236-237. 

penlnsuiaris,   255. 

pinetis,  207-211. 
,  restrictus,    181-183. 

robustus,   194-195. 
I  russatus,    186-187. 

I  sanctldlegl,  218-220. 

I  similis,  172-174. 

i  subclDctus.   180-181. 

I  transltionalis,  15,  20,  195-199. 

truei,  262-264. 
I  ubericolor,  250-252. 

j  valllcola.  216-218. 

warrenl,  231-232. 

yucatanicus,  190-191. 

\  '^' 

I  Tapetl.  subgenus,  22,  44-46,  257-275. 

Tnpeti   incitatus,   261. 
!  tnpeti,   LepuSf   45. 

t(lmalemonu8,  Lepus,  271. 

texianus,    Lepus,    142-146. 

tiroidus.   I^pus.    13,   38. 

townsendl,  Lepus,  78-82. 

transiUonalift,  Lepus,   195. 
I  Sylvilagus,  15,  20,  195-199. 

innrhriiJyei,  Lepus,  247. 

truei,  Lepus,  262. 
;  Sylvilagus,  262-264. 

tularenttis,  Lepus,  134. 

tnmacus,   Lepus,  259. 

Type  localities,  47. 

XT. 

ubericolor,  Lepus,  250. 

Sylvilagus,  250-252. 

^^ 

valllcola,  Sylvilagus.  216-218.    . 
Variation,  geographic,  34-37. 

individual.   32. 

sexual.  32. 

skull,  33. 
Varying  hares.  38,  39,  84-114. 
vfrtcci-ucis,  Lepus,  230. 
virginianus,  Lepus,  92-95. 

wallawalla,  Lepus,  132-133. 
icardii,   Lepus,   92. 
warrenl,  Sylvilagus,  231-232. 
Washington!,  Lepus.   105-107. 
White  rabbits,  84-114. 


xanti,   T.«pus,    155-156. 

Y. 

I  Young  at  birth,  condition,  14. 
I  jfucatanicus,  Lepus,  190. 

Sylvilagus,  190-191. 


CO 

to 


o 


Digitized  by 


Google 


Digitized  by  LjOOQIC 


Digitized  by  VjOOQ IC 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


3  2044  106  271   679 


Date  Due 


NOV  2  0  1958 
FEB  a    laii 


JUL 


^^W63 


Digitized  by  LjOOQIC 


t,    • 


V* 


1^^ 


Digitized  by  VjOOQlC 


